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Acetic acid derivatives of the formula 

H 2 N(NH)C-X-Y-CO-Z-CH(Ql)CCXX! 2 1 

in which X. V. Z. Q» and Q* have th. meaning indicated in *c desaiouor . 
and hvdrates. solvates and physiologically u*isable salts *ereot ^ £ 
binding of adhesive proteins to biood platelets and also tnhtb.t Wood p.a.ri«* 
"legation and cell-ceU adhesion. T*ey are prepared by remova! o. 

in appropriate compounds containing ester groups and protected 
20 amidino groups. 
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KAN 4045 n'l 



The present invention relates to new acetic acid derivatives, to 
processes for their preparation, to pharmaceutical preparations which contain 
such compounds, and to the use of these compounds for the production of 
pharmaceutical preparations. 
5 The invention relates in particular to acetic acid derivatives of the 

formula 

H2N(NHX:-X-Y-CO-Z-CH(Q^)COOQ 2 (!) 

10 in which 

Ql is hydrogen, methyl or phenyl, 

Q 2 is hydrogen, phenyl-lower alkyl or lower alkyl which can be cleaved 
under physiological conditions, 

X is 1,4-phenylene, 1,4-pipcridinylene bound via the C atom in the 
15 4-position to the group Y, or 2,5- or 3,6-pyridylcnc 



Y is a group of the formula 

-(CH 2 )o.2-CON-HCH(Q3)(CH2)i.3- < y1 > 

-CON-HCH 2 CH(Q 4 )- <Y 2 > 

-(CH 2 )2>JHCOCH2- CY^) 

20 .N r HCO(CH 2 ) 3 - (Y 4 ) 



25 




o 



30 



<Y6) 



or \ 



Mc/6.2.91 



O , 0 / 



q3 is hydrogen, methyl, phcn> 1, -C Wi t. <^ 
COOHor -CONtHCH 2 )2-COOlowcr alkyl, 

R l is hyd^en. * ^T'Tb^und' via ,he amino group or 

^^^^ 
.CO-S is an optional mono- or di-,owe,alkyUted carboy, group or a 

5 pyxrolidmoyl or ^ d, ~ y ^, U ^ llluled bv lowC r alky!, lower alkoxy. 

Ar is phenyl or pheny *^£h > _o<CH-,>M-C001ower alkyl. 



25 tyr ° Sin L expression "lower" denotes groups having 1-6. preferably M. C 

^ T« If .ower alkvl groups are methyl, ethyl, propyl, .sopropyl and 
atoms. Examples of lower alKyi 5™ P deavpd under 

. Examples of lower alkyl groups which can oe aw 



,„ j . - •■> " 



- ? - 



erouo ore Vai. Sor. Lou. Tvr and ihcir corresponding lower alkyl or 
ohenvl-lower alkvi ester,, amide, and mono- or di-lower alkyl am.des. 

' Tne compounds of the formula 1 car. be <olvatoJ. .n particular hyJraicd. 
Hydration can take place in the course of the preparation process or occur 
5 gradually as a consequence c" hvgroscopic properties of an initially anhyurous 
compound of the formula I. 

Example of physiologically utilisablc salts of the compounds jf the 
formula ' are salts with physiologically tolerable rrincral acids, such as 
hydrochloric acid, sulphuric acid or phosphoric acid, or with organ.c acids. 
,0 such as methanesulphonic acid, acetic acid, trifluoroaceu-: aad otnc aad 
fumaric acid, sucdnic «id or salicylic acid. The compounds of the formula 
can also form salts with physiologically tolerable bases. Lxamples of such sa is 
are alkali metal, alkaline ear>h metal, ammonium and alkylammomuir. s.hs. 
such as the Va K. Ca or tetramethylammonium salt. The compounds ot the 
15 formula I contain an amidino group *nd can therefore be present in the form 
of zwitterions. 

The compounds of the fonnula I, which cor.Uin one or more 
asymmetric C atoms, car. be present as snantiomers. as diastereomers or ,s ^ 
mixtures thereof, for example as racem^tes. 
20 deferred compounds of the formula I are theje of the formula 

K 2 N(HNHNX-YaLCON-HCH(K 11 )CH2COC>^ 1 I-A 

in which 

X is 1,4 phenylene or 1.4-piperid.nylene bound via the C atom m the 
4-position to the group Y a , 
25 Y a is a group of the formula 

^OT 2 >0-l-< :ONHCH(Qa)(CH2)l - 2 " (Y 

-<CH2)2NH- OCH 2- (Y ^ 

-NHCCKCH2)3- ' Y } 



or 



Qa is hydrogen or phenyl, 
Rll is hvUrogcn or -CO-R 22 , 

r22 « the radical of an a-aminocar boxy lie acid bound via th« amino group 
or of an ester or amide thereof, and 

Q21 is hsdrogen or lower alkyl which can be cleaved under physiolog.ca - 

conditions. . . . 

In the formula I, Y is preferably a group of the formula Y». in particular 

-COMH(CH2;2-4-' 
-CH2CO^. T H(CH2)2-' 
-CONTHC KC6H5>CH2-. 
<:ON-HCH(CONHCH2CH 2 COOH)CH2-, 

^CN*HCH(COOH)CH2- or 
-CONrHCH(CH3X>i2-- 

In the formula I, Z is preferably a group of the formula -NHCH 2 -, 
-NHCHCCH3K -NHCH(C f H 5 K -NHCH(CCX>isobutyl> . -NHCH(COVal)-, 
-NHCH(CO-Phe)-, -N*HCI KCOTyrK .NHCH<COSer-GC2H 5 X -NHCH(C^ 
Le U ^iso P ropylK-NHCH(CONT-ICH 2 CH2-C6H4-OCH3>-, 
.N'HCH(CO>XHCH2CH r C 6 H 4 -COOHK -NHCH(CONHCH 2 CH 2 ^6H: 
OCH 2 COOKK -NHCH<CONH 2 >- or -NHCHCpyrrolidinoyl)-. 

Particularly preferred compounds of the formula I are the following: 

N-U^lN^amidinobenzoy^ 

N-iN44-(p-£r.iidincber^mido)but>-^l]-L-a-aspartyl]-L-valine, 
N-(N-(p-amidinobenzoyl)-fi-alanyl]-G-alanine, 

N4NMN-(p-?rnidinobenzoyl)-fi-alanyl]-L-a-aspartyll-L.lcucine iscpropyl 

ester ' i- 

N-[N-[N-(p-amidir.obenzoyl)-6-alanyU-L-a-aspartyn-L-valine, 

N-[N-[N-(p-amidinobenzoyD-S-alanyU'L-a-aspartyl]-3-(p- 

hvdroxyph«?nvl>-L-alanine, 

N-[N^p-amidinober^amido)valeryll-L-a.aspartyl}-3-phenyl-L- 



alanine. 



t'.bu.vlN-.lS-fp.amidinobenzamldrtvatoyU-I.-a-asparuic 

NM S.il(R>-l-(p--. i ^"O b o^ovl)->pyrroU di nvn^arbon > ,l- L - C -a S pan y .! 

3 - phCn ^r mP ,s o f compounds C *■ --.a « « *- 

N . lN .lN-(l-amidino- l -piporia i ny.c a rbony 1 )-0.a la nyll-L-a., S ^.tvll. 

NMNM^p-amidinopherwlcarban^y.lbu.^ 

';c. N Ml-'p-ami d inobon 2 oy.W- pi F<"<l^>'-<" bo ">' ,1 - S - aUnine ' 
N M4-'tvamidinobenzamido)butyryl]-e-alamne 
N-UDU-N-Cp-amidinobenzoyl^phenyl-B-alanyll-G-alanine 
N^MUSM^amidinobenzamido^thyUneldicarbony.lc.i-fi-a.an.nc. 
2 :NMUmidTnob Cn zoy!M-N-(:-carbo ) cye«hvl)-L.asparag,ne. 
N-t5-(p-amidinob e nzamido)valcn / l!-e : aJamn^ 



25 (S) .3-[[W-( P -amidinODenzoyl)-fi-alanyl1amino-3-l(p- 

N-N-(p-amidir.oben 2 oyl)-2-me«hyl-B-alanyn-L-a-aspar«arra d c. 
N-lN-((p-amidinophcnyl)acetyU-e-alanyll-B-alaninc. 



10 

alanine. 



15 alanine. 
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rac-N-llil-'p-amiiiinopho^ 

bonzvl ester, 

rac-N-[tH<p-amidincphcny^^ 

N-[N-(N-i3-(l-amidincM-pipcridinyl)propionyll-e-alanyIl-L-a-a5p 

5 3-phenvl-L-alanine, 

(S)-6-UDL-N-(p-amidinobcnzoyl)-3-mcthyl-G-alanyIlarnino]-v-oxo-l- 

pvrrolidincbutyric acid, 

DL-N-lN-(p-^midinobenzoyl)-G-aianyU-3-methyl-G-alaninc, 

N^DL-N-(p-amidino;>en2oyl)-2-phcnyl.G-aIanyl]-G-alanine, 

10 D!--N-(N-(v-amidinobenzoyn-fi-alanyl]-2-methyl-G-alanine, 

DL-N-(N-(p-amidinobonzoyl)-G-alanyl]-2-phenyl-G-alanine, 

p.(2-[[N-[N-(p-amidinoben2oyl)-G-alanyl]-L-a-aspartyl]- 

aminolethyUboiizoic acid, 

DL-N-lN-(p-amidinobcnzoyl)-G-aUnyl-3-phenyi-G-alanine, 

15 [p-[2.l[N-lNnp-amidinobcn7.oyl)-fi-alanyn-L-a-aspartyl!ami 

phenoxyl acetic acid, 

--^amidinobcnzoyl>-G-alanylM-piporidinoacotic acid, 

;4N^, f -arnic J ir.obenzoyO-G-alanvll-l-pipcrazineacctic acid and 
^.(X-^tf5-amidino-2-p^ 
20 phenvl-L-alaninc. 

' The above compounds can be obtained according to the invention by 
cleaving at least one protecting group from a compound of the formula 
X-Y-CC-Z-CHfQ^HZOCXP H 

in which 

25 Q 1 and Y have the meaning indicated further above, 

X'is phenyl or 4-piperidtnyl which is substituted in the 4-position by an 
optionally protected amidino group, ana ^ 
Z' and Q5 have the same meaning as indicated further above for Z and Q- 

or 

30 bkonverting the nitrile group into th* amidino group in a nitnle oi the 



formula 



1 1 -Q- v " : - " 21 • : " &r COO - Q ^ ! : - 1 

and if desired, convening a compound of .he formula I into a physiolopcaHv 
tolerable sal. or converting a sal. of a compound of .he formula I U.o the .roe 
acid or base. 

Examples of pro.ec.ing groups in the compounds of .he formul". It Ti- 
the bcnrvl 01 lower alkyl groups, such as .-butyl, contained in the ester grou^ 
benzvl-OCO- or t-Bu-OCO; and amidino protecting groups, such as Z and Ik*.. 
Espies of protected amidino groups are OMNH-Z. -C(NH)NH-Doc and - 

C(N-Boc)-NH-B^c. 

Este- cw.ps can be cleaved in a manner known per se. for example b> 
hvUro.vsis utir.g a base, such as an a.Wa.i m«lal hydroxide, for sample sod.um 
hydroxide, in a solvent, such as methanol. Benzyl esters can be cleaved by 
hvdrogenation in the prer.et.ee of a noble metal catalyst, such as palladium „n 
carbon (Pd/C) in a solvent. such as methanol, cthanol. formic acid or acofc 
and, a. a temperature up to ab.u. 40°C. preferably a, room temperature. In th.s 
process, an amidino protecting group prescn. in the group X'. such as Z. .s 
removed at the same time*. 

Ester groups, such as t-butyl, or amidino protecting groups, such as Boc, 
can be cleaved, for example, using an acid, suO* as formic acid or 
trifluoroacetic acid, it desired in a solvent, '.uch is dichlorome thane, at a 
temperature up to 40°C. preferably at room temperature. 

Tne compounds of the formula II are new and likewise a sublet of the 
present invention. They can be prepared starling from known compounds by 
methods which are known per se, for example as described below. 
Thus, in a first step an amine of the formula 

H-Z'-CHCQ 1 XCOOQ 22 t V 

is coupled with an acid of the formula 

15 C ° UP R5.NHCH(Q31XCH 2 )l-3-COOH Va 

r5-nhch 2 ch(q 4 )<:ooh vb 



.CQOH 



Vd 



in which 

q« is an easily cleavable alkyl group, 



Ve 



VI 



is hydrogen, methyl, phenyl, -COO-lover alkyl, or 
-C0NH(CH 2 ) 2 -CO0-low3r alkyl, 
R > is an amino protecting group, such as Z or Boc , 
n - 0 and p - 3 or n - 2 and p - 1, 

with the f c™« t ion of an a*lde group by the methods Know, 

per ,e from peptide ^'t^ Va ^ „ „ cap . be 

Thus, the coupling of IV w-.ft va, 
carried out, for example, in tetrahydrof ur.n (THF, at 
-10-C to room temperature under argon in the presence o. 
0-b.»«tri«ol-l-yl-«.N.» - .a-tetra^ethyluronium ..-«.- 
fluorcphosph.te (HBTU, . The coupling of IV with /e vd o 
ve i. effected, for example, by initially activating the 
acid vc. Vd or Ve in THF using chlorodimethoxytnaz.ne 
,„d N-methylmcrpholine and then reacting the product with 
the p-toluene.ulphon.te of the amine IV and N-n.e.h>-- 

moroholine. ,_;-n 
From the reaction product thus obtained, an a...-.o 
protecting group R>, for example X or Boc. can then be 
selectively removed a. described above by ca.a-v-c 
hydrogenation or by mean, of trif luoroacetic acid. 
An amine of the formula 
H.HCRiQ") (CH.^-CO-Z-CHlQMCOO-cr VIII 



obtained ir this ^ar.ner, for exar.ple starling from -V ar.ri 
Va, car. then be coupled with 4 -cyar.ober.zcic acid or 
4-cyanophenyiacetic acid to give a r.itriie, for exar.ple 
one of the forr.uia III, for example as described e.bove 
for the coupling cf IV with Va . 

A nitrile obtained in -his way or a nitrile 
obtained by coupling IV and VI can be converted into a 
compound T I in which X' contains a free anidino group, 
for exar.ple by reaction with hydrogen sulphide and 
triethy lamine in pyridine to give the thioamide, methyla- 
tion with methyl iodide in acetone and subsequent reac- 
tion with ammonium acetate ir. jiethanol. A nitrile III car. 
be converted analogously into *he correspondii.; compound 
of the formula I. 

Ar amine of the above formula VIII can a.jo be 
reacted, for example, with l-amidino-4- piper idi- ecar- 
bcxylic acid, .j-amidinophenacety 1 chloride or p-amidino- 
benzoyl chloride to give a compound II in which X' is 
i-ftmidino-4-piperidi.nyl or p-amidi?iophei.yl . 

An amine of the foriula VI I I or an amine of the 
formulae 7a to Ve obtained starting from a compound -f 
the formula TV and an acid cm furthermore be reacted ir. 
methylene chloride/aqusous scdium bicarbonate solution 
with p-a.-.:icinob<=r zoyl ciiorid* and subsequently vith 
benzyl chlorofomate or with di-t-butyl dicarr.^.iate in 
the presence of siviium carbonate to give a compound of 
the formula II in which X* is p-amidinophenyi protected 
by Z or Hoc. 

The compounds of the formulae IV- VI are known or 
can be prepared in analogy to the known cox-pounds or as 
described in the examples below. 

Thus , a nitrile VI can be prepared by coupling 
the appropriate amine of the formula NCC 4 H»(CH 2 ) a -NH i with 
the appropriate acid of the formula HOOC(CH 2 ) p -CCOQ 2i , for 
example analogously to the coupling o£ an amine IV with 
an acid V, followed by removal of the tister group 0"* 

To prepare a compound of the formula II in which 
X' ia 4-piperidinyl substituted in the 4-position by i 
protected amidino group, o compound of the formula 



can first be reacted, for example, with n N'-bis- 
(t-butoxycarbonyl)-S-meth : .iisothiourea. in t-butanol and 
sodium hydroxide solution to give a compound of the 



formula 



and t\e latter can then be coupled, for example, with a 
compound of the formula 



H,NCH(Q") (Ch,) so -COMHCH 2 CK a COOCH 2 C e H s 
H 2 NCH 2 CH(Q*)CONHCP 2 CH : CCCCH.C 6 E s 



XIa 



Xlb 



XIc 



or 



in which 

Q 5: is hydrogen, methyl, phenyl, -COO-lower alkyl or 
-C0NH(CH,) 2 -C0O-lower alkyl. 

A compound of the formula II in which X' is a 



phenyl or 4-piperidtnyl which is substitute in the 4-positton by a protected 
amidino group, can addi-tionally be prepjrtd by coupling of an ac : d ni ;he 
formula X'-Y-COOH with c.rx amine of the above formula IV. 

The compounds of the formula I, their solvates and their salts inhibit 
5 both the binding of fibrinogen, fibronectin and the WiUcbrand factor to the 
fibrinogen receptor of blood platelets (glycoprotein lib/ Ilia) and the binding 
thereo. and of other adhesive proteins, such as vitronectin©, collagen and 
laminine, to the corresponding recep^rs on the surface of different cell ivpes. 
The said compounds thus influence cell-cell and cell-matrix interactions. They 
10 prevent in particular the formation of blood platelet thrombi and can be used 
in the control or prevention of diseases such as thrombosis, cerebral infarct, 
myocardial infarct, i ml ration and arteriosclerosis. Tru.se compounds at«=o 
h.ive an effee* or. tumour •••lis in that they inhibit metastasis formation 
thereof. They csn thus ai-^ oe employed as anti-tumour agents. They can 
15 further accelerate the healing of wounds. 

The inhibition of fibrinogen formation on the fibrinogen receptor, 
glycoprotein Ilb/IIIa, can be detected as follows: 

Glycoprotein lib/ Ilia :s obtaintU from Triton X-100 er tracts of ;,uman 
blood platelets ar.d purified by lectin «,:finily nro.natogiaphy (Analytical 
20 Biochemistry 151, 1985, 169-177) and chroma t ogr a pr.y on an Arg-Gly-Asp-Ser 
affinity column (Science 231, \96t. o59-62V rhe receptor protein thus obtiined 
is bound to microliter plates. The specific binding of fibrinogen to the 
immobilistd receptor is determined wi'.Ji the aid of an ELI5A system 
("enzyme-linked immunosorbent as*ay"). The IC50 values below correspond 
2S to the concentration of the test substance which is required in order to inhibit 
the binding of fibrinogen to the immobilised receptor by 50%: 



Product fian ^ 

2 3 * 

— ~ oloTToTIa 0.045 o.o3; o.oi o.oi cca; 



Prodi rrt Ircn 

Exanple: _ oQ „ 36 39 

8 9 iO 



IB 25 23 31 36 



SoT™ 0.0=2 ..002S 0.010 0.0U67 0.005 0.012S 0.0036 0.C012 



IU mentioned at the oeoinr * „en* 
invention likewise r.l*t« « mediants conta.n.^ ^ 
compound of the formula I, a solvate thereof or , 
a-d furthermore also to a xocess 

•« — ts ° f thia - ype ; wniu, ;..rr""< 

Lri.ed in that one o= core of the said co.p.1 ds -.d. -- 
lesired. ,n-. or -or. other ^.^ic.Uy -..^ 
, t .„ce, are brought Into a pharmaceutical ^^"^ 
for.. The medicament, e.n be administered e^.e a ly ; 
example orally in the form of tablet,. 
coated .ablet,, hard and soft gelatin c.^l... ^ 
ti,„„ emulsions or suspensions, or rectally. -o. 
in the form of suppositories , •« as a » P - . ■ 
Td.instc.tion, however, can also be carried out paren- 
tally, for example in the for* of inaction solu.ions 
«r- Jt9 xr infusion. 

To prepare tablet,, film tablet,, coated tablets 
and hard g.l.ti- capsules, the active compound e.n b. 
mixed with pharmaceutical^ inert, inorganic °-*»"; e 
excipi.nts. Lactose, cornflour or deriv.t.ves tnereo 
"lc stearic acid or it. salts, for example, can be used 
a, events of this type for tablets, co.ted tablets 
and hard gelatin capsules. Vegetable oil.. ~*c». 
..mi-solid and liquid polyols. for exampx.. are su^.ab.e 



as excipier.ts for soft gelatin capsules; depending or. the 
nature of the active compound, however, no excic:er.:s at 
ail are necessary in the case of soft gelatin capsules. 
Water, polyois, sucrose, invert sugar and glucose, for 
example, are suitable as excipients for the production of 
solutions and syrups, water, alcohols, poiyols, glycerol 
and vegetable oils, for example, are suitable for injec- 
tion solutions, and natural or hardened oils, waxes, f-ts 
and semi-solid or liquid po.lyols, for example, are 
suitable for suppositories. The pharmaceutical prepara- 
tions can in addition also contain preservatives, soiubi- 
lisars, stabilisers, wetting agents, emulsif iers , sweete- 
ners, colorant?, flavourings, salts for chancing the 
osmotic pressure, bulfers, coatings or antioxidants. 

For the control or prevention of the diseases 
mentioned further above, the dosage of the active com- 
pound can vary within wide limits and is naturally to be 
suited to the individual conditions in each individual 
case. In general, on oral administration a dose of about 
0.1 to 20 mg/kg, preferably of about 0.5 to 4 mg/kc, per 
day may be suitable for adults, it also being possible, 
however, to exceed the upper limit just indicated if this 
should prove appropriate. 

Exftaale 1 

15 ml of trif luoroacetic acid are added to a 
suspension of 100 mg of N- [N- (N- ( p-amidinobenzcyi ) -s - 
aianyl J -3- ( t-butoxycarbonyl ) -L-alanyl ] -3-pheiyl -L- alanine 
t-butyl ester hydroxodide in 10 ml of dichloromethane . 
After 3 hours at room temperature, th.? solvents are 
evaporated and the residue is crystallised using ether. 
After recryataiiisation froa methanol/ethyl acetate, 
32 mg of the trif luoroacetate of N- [ N- [ N- ( p-amidino- 
berisoyl) -2-aiar.yl ]-L-o-aspartyl]-3-phenyl-L-alanine, x.p- 
216-220 # C (decomposition), are obtained. 

The starting material can be prepared as follows: 
a) e34 mg of HBTU and 0.24 ml of N-rrethy Imorphol ir.e are 
added at 0*C under argon to a sol -t ion of 446 rg of 
Z-5-Ala-0H and IBS r.q of H-Asp ( 0-t3u ) -I he-O-tBu (obtained 
from the condensation of I-Asp(0--.Bu; -OH with H-Phe-0-t9u 



!" -.. «J < i 



followed by hvdro«,c-v,is>. After 5 ho-... • 
i. concentrated and --he residue is partitioned ... e •> - 
.c.«--./ S » -HC=, The organic P h ^ 1 ;^;.;;;.;^ 
and 1M KHSO.. The organic extracts ... d «d. ~ 

. *j residue is recrvstaliised from e-.i>- 

5 concentrated, -he residue z _ 3 _ Ala - As p ( 0-t3u, - 

acetate/diisopropyl ether, 592 mg c- l a 
Phe-O-tBu, m.p. 138-139'C. being obtained. 
b) 9 y catalytic hydrogenation of the precursor (550 m= 
In ethanol in the presence of 10* Pd/C. 41. - 
10 u _.- A la-Asp<0-tBU,-?he-0-tBu, MS: 464 <M-K, . »^ 

afler chromatography on silic, gel us.ng ethy. 
acetate/methanol 4:1-1:1. 

c, BV coupling 350 ng of the product .ron 
lU mg of 4-cyanoben-oic acid in the manner cesc 
, S Example la,. 292 mg of N- [ 3- « t-butoxycarbony - - .. ; 

CY .„ob.n20vl)-*-.l-nyl]-L-l*nyl]-3- P S..ny— -■• 
:! butv , -p. 74-7.-C are isolated after chronatc- 

, r .phv on silica gel using ethyl acetate. _ 
I, k solution of 270 mg of the precursor ,n py«d „./ 
.: ie >hyla=ir.e 15:1 i» saturated with hydrogen su-ph de. 
solvents are remove, after 24 hours and the rescue 
s partitioned in ethyl acetate/5% NaHCO,. The organ c 
tracts- are washed with water and with 1M 
hydrogen sulp,ate solution, dried and .oncentra-ed. A ... 
chromatography of the residue on sil,„ gel -.in, e > 
a „et.te followed by recrystallisation fro- hex.r.. . 230 -s 
o« N -( 3- (t-futoxycarbonyl , -W- L M- tp-thiocarb^oy.ben.oj .) 
^alanyil-L-alanyl-3-phenyl-L-alanine t-butyl ester. 



20 



m.p. 101-103*C, are obtained. 



solution of 



30 2 ml of methyl iodide are added to 

2 0 =, of the precursor in 15 ml of acetone A . 

3 hour, at boiling temperature, the mixture „ ^ 
cool to room temperature and the .product is pr,txp,t..ed 
Z .edition of diethyl ether. 226 ng of N- t 3-« t-butoxy- 

35 carbonyl.-N-tN-tP-tl-.-ethylthio.fo-imidoyl-ben-.oyl - 

alanyll-l.-alanyi:-3-phenyi-L-alar.ine t-ou-v. «- - 
hydroiodide. m.p. 139-140-C. are obtained. 

32 mg of ammonium acetate are added to a so.u-.c. o. 
I 0 mg of the precursor in 10 ml of methanol. -he 
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.« tj , 

reaction r.ixture is kept, at boiling temperature for 
4 hours. After cooling to rocn temperature, the scluticr. 
i< filtered, concentrated ar.d treated with diethyl ether. 
The precipitated product is filtered off and dried. 
5 125 :r.g of hydro*-dide of N- ( N- [N- { p-amidinobenrcy 1 ■ -f - 

aianyi ]-3 - ( t-butoxycarbonyl ) -L-alar.y 1 ] - 3-pheny l-L-alar.ir.e 
i-buty 1 ester, m.p. 162- 162 °C , are obtained. 

Example 2 

3y treatment with trif luoroacetic acid in methy- 
ls, lene chloride as described in Example 1 and after crys- 
tallisation from methanol/diethyl ether, 26 mg of N-;n- 
[N- ( l-amidino-4 -piper idiny icarbony 1 ) -^-alanyl ] -L- i- 
aspartyi J -3-phenyl-L-alanine trif luoroacetate : .> : 3 ) , 
m.p. 127-130°C, are obtained from 60 rag of N-;:;-[N- 
15 ( l-amidino-4-piperidiny Icarbony 1 ) -i-alanyl ) -3- { t-butcxy- 
carbonyl ) -L-alanyl 3 -phenyl -L-a lanine t-butyl ester. 

The starting material is prepared as follows: 
Coupling 66 mg of l-amidino-4 -piperidir.e- 
c^rboxylic acid (Beig. Pat. 893 , 282, Nippon Chemiphar Co. 
20 Ltd.? with 119 mg of H-a-Ala-Asp ( 0-tBu ! -?he-0- t3u * 

{Example lb) in dioxane in the presence of 5e mc of 
pyridinium hydrochloride in the manner described in 
Example la) yields 71 mg of N- [ N- [ N- ( l-amidino-4 -piper i - 
dinylcarbonyl)-5-alanyl)-3-( t-butoxycarbonyl )-L-alanyi}- 
25 3-pnenyl-L-alanyl t-butyl ester, MS: 617 (M-H)\ after 

chroma icgraphy on silica gel using methylene 
chloride/methar.ol 1:1. 

Example 3 

By treatment with trif luoroacetic acid as des- 
30 cribed i.i Example 1, 36 mg of the trif luoroacetate of 

N~ i N- [N- ( p-amidinopher.ylacetyl ) -5-alanyl ] -L-a-aspartyi ] - 
3-phenyl-L-alanine, m.p. 218-220 # C ( from diethyl ether), 
are obtained from 50 mg of N- [N-(N- ( p-amidinopher.yl- 
acetyl ) -^-alanyl ]-3- ( t-but oxycarbony 1 » -L-alanyl 
35 3-phenyl-L-alanine t-butyl ester hydroiodide. 

The starting material can be prepared as follows: 
a) By coupling 142 mg of 4-cyanophenylacetic acid with 
371 mg of H-3-Ala-Asp(0-tBu) -Phe-O-tBu (Example lb), 
250 mg of N- [ N- [ N- ( p-cyanophenyl acetyl ) - j -alany 1 ] - 3- 1- 



butoxycarhonyl-L-alar.yl ]-3-pher.yl-L-alanine = - - V- 

ester, m.p. 93-9-;°C, are obtained in the rr.ar.ner described 
in Example la) after chromatography on silica eel using 
ethyl acetate /methanol . 

bj Thionation of 230 mg of the precursor as described 
in Example Id) yields 160 mg of N- [ N- [ N- < p- thiocarbamoyl- 
phenylacetyl ) -i-alanyi ] - 3 - t-bu toxycarbor.y 1 -L-a lar.y 1 i - 
3-phenyl-L-alanine t-butyl ester, MS: 607 ( M*K ) " , after 
chromatography on silica gel using ethyl acetate. 

c) Methylation of 120 mg of the precursor analogously 
to Example le) gives 1G0 mg of N- [N- (N- ( p-methy Ithio- 
f ormimidoyl ) phenyl ) acetyl ] -5-aiar.yl J - 3-t-butoxycarbonyi- 
L-alanyl ] -3-phenyl-L-aianine t-butyl ester hydroiodide, 
m.p. 103-104*C (acetone/diethyl ether), after crystal- 
lisation . 

d) Reaction of 90 mg of the precursor with ammonium 
acetate as described in Example If) gives 62 mg of 

[N- (p-amidinophenyl acetyl ) -4-alar.yl ]- 3- t-bu toxycarbor.y 1- 
L-alanyl ]-3-phenyl-L-alanine t-butyl ester nydroiodide, 
m.p. 152*C (methanol/diethyl ether). 

Example 4 

3y treatment of 55 mg of N- [N- [4-{p-amidinophenyl- 
carbamoy 1 ) butyry 1 ] - 3- ( t-butoxycarbonyi ) -L-alanyl ] - 3-phenyl- 
L-alanine t-butyl ester nydroiodide with trif luoroacetic 
acid as described in Example 1, 31 mg of N-rs-f4-(p- 
anidinophenylcarbamoyl ) buty.vyi ] -L-o-aspartyl ] -3-phenyl-L- 
alanine trif luoroacetate (5:4), m.p. 159-161°C, are 
obtained *fter crystallisation from ethanol/diethyl ether. 

The starting material can be prepared as follows: 

a) By coupling 1.18 g of 4-aminobenzonitriie with 
1.2 5 ml of monomethyl glutarate as described in Example 
la), 1.83 g of methyl 4- [( p-cyanophenyi ) carbamoyl ] - 
butyrate, m.p. 126-127 # C, are obtained after recrystal- 
iisation from ethyl acetatu. 

b) 6 ml of IN sodium hydroxide solution is added to a 
solution of 1 g of the precursor in 10 ml of methanol. 
After 7 hours, the reaction mixture is concentrated, the 
residue is extracted with ethyl acetate and the extract 
is then neutralised using IN hydrochloric acid. The 
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resulting precipitate is filtered off, washed with water 
and dried. 575 mq of 4- ( ( p-cyanopher.yi ) carbamoyl Jbutyric 
acid, m.p. 200-201*C, are obtained. 

c) 3y coupling 464 mg of the precursor with 863 mc of 
5 H-Asp( O-tSu ) -Phe-O-tBu as described in Example la), 

7C1 mg of U~ [ 3 - ( t-butoxycarb^ny 1 ) -N- [ 4 - { p-cyanopher.y 1- 
carbamoyl ) butyry 1 ] -L-aiany 1 } -3-phenyl-L-aianine t -butyl 
ester, m.p. 64-66°C, are obtained after chromatography or. 
silica gel using ethyl acetate and subsequent stirring in 
10 hexane. 

d) Reaction of 350 mg of the precursor with hydrogen 
sulphide in analogy to Example Id) yields 304 mc of 
N- [ 3 - ( t-butoxy car bony I ) -N- [ 4 - ( p-thiocarbamoy ipher.y 1 \ - 
butyryl l-L-aianyl ) -3-phenyl-L-aianine t-butyl ester, 

15 m.p. 178-179*C, after recrystallisation from ethyl 

acetate , 

e) Meihylaticn of 150 mg of the precursor in analogy to 
Example le) gives 175 mg of N- [ 3- ( t-butoxycarbonyl ) -N- 
£ 4- [ [ p- ( 1- ( me thy Ithio ) f ormimidoyl ] phenyl ] carbamoyl ; - 

20 butyryl ]-L-alar.yl ] -3-phenyl-L-alanine t-butyl ester 

hydroiodide (1:1), m.p. 127-128 B C, after crystallisation 
using diethyl ether. 

f) 60 mg of N-[N-[ 4- (p-amidinophenylcarbamoyl ) butyryl ]- 
C 3- ( t-butoxycarbonyl ) -L-alanyl] -3-phenyl-L-alanine t-butyl 

25 ester hydroiodide r m.p. '.30-132*0, are obtained from 

90 mg of the precursor in analogy to Example If). 

Example 5 

Reaction of 100 mg of N-[N-[ (p-amidinophenethyl- 
caxbamoyl } acetyl ] -3 - ( t-butoxycarbcnyl ) -L-alanyl } -3 -phenyl - 

30 L-alanine t-butyJ ester hydroiodide with trif luoroacetic 

acid as described in Example I gives 69 mg of N-[N-([p- 
amidinophene thy Icarbamoyl ) acetyl )-L-o-aspartyl) -3-phenyl- 
L-alanine tvif luoroacetate, m.p. 141-143*C, after crystal- 
lisation using diethyl ether. 

35 The starting material can be prepared as follows: 

a) 370 rag of p- ( 2 -aminoethy 1 ) benionit r i le , 
MS: 147 ( M*H ) * , are obtained from 876 mg of p-cyanohydro- 
cinnamic acid ( Ph&rmazie 2*J, 1973, 724) by a known reaction 
sequence (Organic Synthesis 51, 1971, AS). 



5 ml of THr is added dropvise at. -*.0*C to a solution of 
731 ng of p- { 2 -air.inoe thy 1 ) ber.zor.it rile and 1.29 ml of 
triethylamine in 10 ml of THF. The mixture is then 
allowed to warm to room temperature, and is poured into 
ice-water and adjusted to pK 2 with IN hydrochloric acic. 
The THF is evaporated and the aqueous extracts are 
extracted with ethyl acetate. After drying and concen- 
trating, 380 mg of methyl ( p-cyanophenethy 1 ) maionamate , 
p.p. 125°C, are obtained. 

c) Analogously to Example 4b), hydrolysis cf 750 mg of 
the product from b) gives 365 mg of N- ( p-cyanoph^r.ethyl } - 
malonamic acid, m.p. 137-139*C. 

d) Analogously to Example lai, 352 ng of N- ' 3- ( t- 
butoxycarbonyl ) ( p-cyanophenethy 1 carbamoyl > acetyl ] -1- 
alanyl ] -3-phenyi-L-aianine t-butyl ester, MS: 607 ( M*H ) * , 
is obtained by coupling 300 mg of the precursor with 
507 mg of K-Asp( 0-tBu ) -Phe-O-tBu after chromatography on 
silica gel using ethyl acetate. 

e) Analogously to Examples Id), e) and fi, the same 
reaction sequence using 380 mg of the product from d) 
yields 152 mg of H- [ N- [ ( p-amidinophenethylcarbamoyi ) - 
acetyl J -3- ( t-butoxycarbonyl ) -L-alanyl ]-3-phenyl-L-aianine 
t-butyl ester hydroiodide, m.p. 91-93 - C (decomposition), 
after crystallisation using diisopropyl ether. 

Example 6 

119 mg of the trif luorcacetate of N- [H- { 4- ; p- 
amidinobenzamido) butyry 1 ) -L-a-aspartyl ] -L-valine, m. p. 
174*C (decomposition), are obtained in analogy to 
Example 1 from 200 mg of N- [N- [ 4- ( p-amidinobenzamido ) - 
butyryl ] -3- ( t-butoxycarbonyl ) -L-alanyl ) -L-valine t-butyl 
ester hydroiodide after recrystallisation from ethanol/ 
diethyl ether. 

The starting material can be prepared as follows: 
a) By coupling 783 mg of Z-4-aminobutyric acid with 1 3 
of H-Asp (0-t3u) -Val-O-tBu (obtained from the condensation 
of Z-Asp(0-tBu)-OH with H-Val-O-tBu followed by hydro- 
genolysis) as described in Example lo), 1.17 g of 
N- J H-( 4- ( 1- (benzyloxy ) f ormtmido jbu ty ramido ] -3- ( t-butoxy- 
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e.=b..iyll-L-«l«nyl]-t-v.itr^ -.-butyl ester, ».p. 6i-65»=. 

a-e obtained after chromatography on silica ge- -sir.c 
ethvl acetate and crystallisation using hex...... 

b , ' wvdroaenoiysis of 1 . 1 9 of the precursor analogously 
5 to Exa^ole lb, gives 1 g of »- [ N- ( 4 -am.ncbuty ryl , - 

3- (t-butoxy=arbor.yi)-L-alanyl)-I.-valine c-butyl ester, 

n.p. 99-100'C. 

c| A solution of 859 mg of the product from b) is 
added, after 2 hours at O'C, to a solution of 324 ng o. 

4- cyanoben=oi= acid, 352 mg of 2-chloro-4 , 6-dimethoxy- 
1 3 5-riazir.e and 0.24 ml of N-methy Ir.orpholine in 10 m- 
of dimethylfcr^iamide. The mixture -s allowed to warrr. to 
room temperature and 772 mg of N-[M-[4-{ p-cyanober.z- 
a a ,ido,butyryl]-3-(t-outoxy=arbonyl,---alanyl;-L-va : ine 

t-butyl ester, MS: 559 ;M-H,\ are obtained after worKtng 
up as in Example Id) and after chromatography cn si-ica 
gel using ethyl acetate. 

d) If 760 mg of the product from c) are subjected to 
the same reaction seq-.ence as described in Examples Id,, 
20 e) and f), mg of N [N I* IP ^ 

butvry 1 ]-3-( t-butoxycarbonyl ) -L-alanyl-L-valine t-bu .y. 
ester hydroiodide, m.p. 105-107- (decomposition) are 
obtained after crystallisation utxng diisopropyl ether. 

Picample 7 

25 !.o9 g of rac-N-l-lttp-lN-(b«n2yloxycarbonyl)- 

amidinolbenzoyll-3-piperidinyMcarbonyll-^alanine benzyl 
ester and 0.25 g of Pd/C are stirred in 2C ml of acetic 
acid under hydrogen. The catalyst is filtered olf and the 
filtrate is evaporated. The residue is taken up in water 
30 and the solutiu., is evaporated. The precipitate is 

suspended in methanol, adjusted to P H 8 with ammonia an. 
stirred, then filtered with suction, washed with methano- 
and dried. 530 mg of rac-N- [ [ 1- (p-amidinobenzoyl ) - 
3-piperidinyl]carbonyl1-$-alanine are obtained in the 
35 form of the hydrate (2:1), m.p. >265-C, MS: 34, 

(96, M-H). 

The starting material can oe prepared as .o^ows: 
«) rac -N-(t-butoxycarbonyl)piperidine-3-=arboxylic acid 
(Can. J. Physiol. Pharmacol. 57, 1979, 763) in THF is 
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ac-'vat.d with chlorodimethoxy-.ri.sin* and :;--c-.hyl- 
,oroholia- and then crupled with .— i.nm. benzy ester 
B -/olu.n..»lF*on.,. Or 5 . Che.. 17. '.952. -56, a,c 

N-rethyxmorvholin. to give rac-N- ( [ 1- ( t-butoxycarb=ny - , - 
5 3 -piperidinyl!carbonyi]-=-aianine benzyl ester, 

m.p. 57-59'C. 

b , By cleavage with tri.fluoro.c-~c acid, -he — 
fLroacetate of rac- < 3-niperidiny ' carbonyl , -.-a.a.ine 
benzyl ester is obnined therefrom. 

c, This is reacted in methylene chloride/aqueous socium 
10 ^carbonate solution with p-a.idinoben-.oyi chlor.de and 

then with benzyl chlorof ornate in the presence = - sod ... 
carbonate to give rac-N- 1— [ [ IP - ' benzyloxycaroor.y j. ) - 
a»idino,ben S oyi ! -3-pipe--idinyl 1 carbor.yl ) - fl -alan,ne ben.y- 

15 ester, MS: 571 (10, M-H ) . 

512 n5 ofN-[4-[p-lN-<b«n'-yi° x V« rbonyl)a::,idir:0j ; 
benza3ido,butyryl, -.-alanine benzyl est,: and 
Pd/C in 10 ml of acetic acid are stirred under hydrogen. 
20 The catalyst is filtered off and the filtrate is evapora- 

20 ted. The residue is Uissolved in water and the solution 

is evaporated. The x-id». is suspended in water, adjus- 
ted to P H 7 using a-onia. mt.r-d with suction, washed 
f wi th water and dried. 239 »-g of 1 4 - , p^d-ben 

are obtained. 

The starts material can be prepared as 
a > 4 -{t-Butoxy.:arbonylaaino)butyric acid in THF :s 
activated with chlorodimethoxytriazine and H-methyl- 
m orohoiine and reached with .-alanine benzyl ester ^ p- 
toluenesulphonate in the presence of N-methyl*»r?hol-ne 
to give M.^Ml-t-butoxyformaaidolbutyryll-^-alan^ne 

benzyl ester, m.p. 54-55*C. 

b , Fro- this in trif luoro.cetic acid, the trif-uoro- 
acetate of M- < 4-anir.obutyryl ) -i-aianine benzy. ester -s 

^""he' ,« tt .r i3 reacted in methylene chloride /water / 
sodium hydrogen carbonate with P -a»idinobenzoy 1 chloride 
and *hm with benzyl chloroformate in the presence o. 
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sociuir. carbonate to give ?j-r 4 - : ? - i ( ber.zyloxycarbcr.y 1 ; - 
aaiidinolbensar-idolbutyryll-S-a-anine benzyl ester, 
m.p. 17 3-:e3°C. 

gyamnle 9 

Analogously to Example 8, N- [ N- ( p-anidino- 
benzovl)-£-alanyl]- 1 9-alanine l m.p. >250«C, MS: 307 
(6f M-H), is obtained in the form of the hydrate (2:li 
■ from N- [ [ P- E N- ( oenzy ioxycarbonyl ) amicinc ; benzcy 1 ; -f - 
alanyl ] -3-aianir.e benzyl ester. 

The starting material can be prepared as follows: 

a) N-(t-butoxycarbcnyi)-2-aIanine and 5-aianine benzyl 
ester are coupled analogously to the above examples to 
give M- t N-(t-butoxycarbonyl)-5-alanyi:-i-aianine oenzyl 

ester, mo. 84-85'C. 

b) The trifluorcacetate of ( S -alanyl ) -i-aianine benzyl 
ester is obtained therefrom in trif luoroacetic acid. 

c) This is reacted with o-amidinobenzoy 1 chloride and 
subsequently with benzyl chlorof onnate to give M-'.N--?- 
[N-(tenzyloxycarbonyl)amidino] benzoyl ]-S-alany. 
alanine benzyl ester, m.p. 165-166°C. 

Exam ple 10 

In analogy to Example 8, N- [{ DL) -N- ( p-asidi.^- 
benzoyl)-3-phenyl-5-alanyl]-5-alanine is obtained as the 
hydrate (3:1), m.p. >250'C, KS: 383 (62, M-H), from 
N-[ ( DL ) -N- [ p- t N- ( benzy loxycarbony 1 ) a^idino J bcnroy . ] - 
l-phenyl-3-alanylJ-^-alanine benzyl ester. 

Th- starting material can be prepared as follows: 

a) D L-rl-(t-butoxycarbonyl)-3-phenyW-alanine and 
^-alanine benzyl ester are ccupled analogously to the above 
exaarAee to give N- [ (DL) -N-( t-butoxycatr>onyl ) -3-phenyl-*- 
alanylj-^-alanine benzyl ester, m.p. 143-1 *.4°C. 

b) The trifluorcacetate of [ (DL) -3-pSeny W-alanyi ) -!- 
alanine benzyl ester is obtained t*ere.To» in trifiuoro- 
acetic acid. 

c) This is reacted with p-amidir.obenzoy 1 chloride anc 
subsequently with benzyl chloroformate to give N - [ f - L ) - 
M- rp- [N- (benzyloxycarbonyl ) ajaidinoi benzoyl } -3-pher.y i-~- 
alanyl-5-alanine benzyl ester, m.p. 187-189°C. 
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443 rr.g cf N- : 3- [ ( ber.zy ioxy ) carbony 1 ^ -N- I 5 - ' ?~ ! 
Ubensvloxyiearbor.ylja-Tiid^ 

3-phenvl-L-al-nine benzyl ester and 111 -9 of Pd/C in 9 
o* acetic acid are stirred under hydrogen gas for 3, hours. 
The solution is filtered and evaporated, the residue is 
dissolved in water and the solution is aqain evaporated. 
Th- residue is stirred in water, filterec off with suction 
and dried. ?<6 mg of N- (N- [ S- (p-aaidinobensasiido ) valery . ] - 
L - a -aspartyl]-3- P henyi-L-aianine, m.p. 241-C, are obtained 

as the hydrate (1:2). 

The starting ester, m.p. 169-171*C can be 

prepared as follows: 

a) N - ( t-butoxycarbonyl)-L-aspartic acid 4-benzyl es.er 
is coupled with 3-phenyi-L-alanine benzyl ester to give 
--[3-( (benzyloxy) carbony l)-H-( t-butoxycarbony, ) 
alanyl]-3-phenyi-L-alanine benzyl ester, m.p. 93-94-C. 

b) This is deprotected using trif lucroacetic *cid and 
coupled with 5- (l-t-butoxyforrnamido) valeric acid to give 
N -[3-[(benzyloxy)carbonyll-N-[S-(l-t-butoxyfornamido- 

valeryl]-L-alanyl]-3-phenyl-L-alanine benzyl ester, 
m.p. 119. 5-120. 5-C. 

c) The latter is freed of the t-butoxycarbonyl pro.ec- 
t*ng rroup in trif luoroacetic acid and then converted 
into the starting material in methylene chloride/water/ 
sodium bicarbonate with p-amidinobenzoyl chloride and 
subsequently with benzyl chlorof ormate . 

Example 12 

Analogously to Example 11, N , N ' - [ [ (S) - { p-amidino- 
benzanido)ethylene]dicarbonyl)di-a-alanine, m.p. >250<»C, 
is obtained from N,N'-[[(S)-[p [N- [ (benzy." oxy ) carbonyl ] - 
amidinolbenzamido) ethylene ] dicarbony 1 j -di-fl-alanine 
dibenzyl diester after evaporating with water and stir- 

ring with methanol. 

The starting ester, m.p. 171-172-C. is obtained 

as follows: . 
a, N -(t-butoxyc^- nyl ) -L-aspartic acid is coupled with 
two equivalents of j-alanine benzyl ester to give S,N'- 
t [ t s: -( 1-t-butoxy formamido > ethylene ] dicarbonyl ] di-£- 
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»-»»-"« diSe r\" o*«' .,t U ...»yc«,o 8 y 1 «oup with 

b , After cloav.,. o -he tn -^hy^nc 

„ lf iuorc,..:-'-!.: «c..l. t.1.- _ un-l.-n.-v: 

ch lor,d./.qu.o». sodxun, nc-rbon. ^ ^ tv , 

chloride and subsequently «i--n b...-l - 
give the starting ester. 

Analogously to Example 11. <? 
u vll -4-.«-(2-«rboxyethyI)---a»parag,ne. ».p. 2 
b.nzoyl|-« (2 N- ; (S ) -N- 1 P" : • 1 ~ t (b«*r.ry icxy 

(dec.) is ob-ained „rtony - : - S - 

carbonyl]a<r.idino!ben=oyll-3-t ' 

.X.nyM-.-alanine benzy: ester ^ 

3 .r l2 -( f beazyloxy )carbonyL ,e-hy- j „. 7B , C 

b) A fc ^e^ nreduct is coupled 

; n *ri«luoroacetic acid, the prc-ac. 
,„ ZZ^: ^oride/water/sooiu, bicarbonate 

20 me..h>-en» ,. hlD -ide and subsequently reacted v..h 

p.^dinobe-oyl^lo ^ ^ 

benzyl chloroform -e zo g 

m.p. 122-123-C. 

pv Ample 1A 

^alogously « ^^^^ 

benzamido)valeryij p -, 0 lbenzair.iio; - 

Tom N.(3-lp-l»-t(b.n*yloxy|c.rbonyll«ud.no]b 

--alanine benzyl es.c. s m _ 69 -70«C. 

^waiervll-J-alanine benzyl estar. m.p. 69 « 
forruuK.do.ve-.ry-] 5 -aminovaleryl ) -5-alar.^e 

presence cz sodium b.carbona e vx.h * __ o 
chloride and subsequently -xth ben.y- c 
give the starting ester, m.p. -01-16..5 . 



Example 1j 

704 ng of rac-N- { t 3— [ i — I (E/Z) ) -! : # N ' -bis- 
( --benzyl ester And 176 mg of Pd/C in 14.1 ml of formic 
acid are stirred under hydrogen for 13 hours. The cata- 
lyst is filtered off and washed with 1:1 formic acid/ 
water. The filtrate is evaporated, the residue is dis- 
solved In walel and U«* solution U aUalIi <*VArer« r .*i1 . Tl*« 
residue if chromatographed using ethanol /methanol on 
silica gel. 254 mg of rac-N- [ f 1- [ 3- ( l-amidino-4 -piper- 
idinyl ) propionyl ] -3-piperidinyl Jcarbonyl] -5 -alanine, 
MS: 382 (100, M-H), are obtained. 

The starting ester can be prepared as fellows: 
a) 4-Piperidinopropionic acid is reacted w*th N , N ' - 
bis < t-butoxycarbonyl ) - S -me thyii so thiourea in t-butanoi 
and 2N sodium hydroxide solution to give 3-[i-;<E/Z)- 
N,t;'-bis(t-butoxycarbonyl) amid i no ) -4 -piper id i ny 1 ] - 
propionic acid. 

t) This is coupled with r ic-H- ( 3-piperidiny Icarbonyi ) - 
3-alanine benzyl ester to give the starting ester, 
MS: 672 (12, M*HJ. 

Example 16 

115 mg of N-[ [ (S ; -l-[.p-[N- [ ( bemyioxy) carbony 1 ] - 
amidino]benzoyl]-2-pyrrolidinyi] acetyl ]-j-alanine and 
50 mg of Pd/C are atirred under hydrogen for 4 hours in 
2.5 ml of acetic acid. The catalyst is filtered off and 
the solution is evaporated. The residue is dissolved in 
water, evaporated again and chromatographed on silica, gel 
using methanol. 46 mg of N- £ [ (5 > -1- ( p-amidinobenzoy i ) - 
2-pyrrolidinyl)acetyl]-0-alanine, m.p. >250°C, are 
obtained . 

The starting ester can be prepared as follows: 
a} (S) (Benzyloxy)carbonyl]-2-pyrrolidincacetic acid 
is coupled with ^-alanine t-butyl ester to give N-([(SJ- 
l-[ (bemyloxy jcarbonyl ]-2-pyrrolidinyi J acetyl ) -5 -alanine 
t-butyl ester, MS: 391 (69, H*H». 

b) The acetate of N- ( ( 2 -pyrrol idinyl ) acetyl ] -alanine 
t-butyl eater is obtained therefrom by hydrogenation in 
acetic acid. 

c) This is reacted in methylene chloride /water in the 



presence of solum bicarbcna-e with p-amidi.scser.zoy 

chloride and suLsequentiy with benzyl chiorof orr.alf t 

give N-[ r ;S)-:-[p-(N-E ( benzy loxy jctrboay 1 ] aaidir.o ; 

benzoylJ-2-pyrrolidiny:jacetyl]-;-aianine t-butyi ester 
rn.p. i27-:28°C. 

d) The starting ester, MS : 4 B 1 (100, M*H) , is obtaine 
therefrom in formic acid. 

Example 17 

300 mg of benzyl- (S ) -3- [ (N- [p- [:;-< t-butoxy- 
carbonyi ) amidino j benzoyl] - <f-alanyl j ar.ino i -3- [ ( p-methoxy- 
phenethyl ) carbamoyl j propionate «nd 75 mg of Pd/C are 
stirred under hydrogen for hours in 6 ml of formic acid. 
The catalyst is filtered off, the filtrate is evaporated, 
the residue is taken up in water and the solution is 
evaporated again. The crystalline substance is suspended in 
water, adjusted to pH 8 while stirring with ammonia and 
then filtered with suction. 151 mg of ( S ; -3- [ [ N- ( p-a.-rJ.dino- 
benzoyl ) -4-alany 1 J ardno-3- ( ( p-meuhoxyphenethyl ) carbamoyl ) - 
propionic acid is obtained as the hydrate (1:1; 
m.p. 217*C. 

The starting ester can be obt-ineci as follows: 

a) 5-Alanine benzyl ester is reacted in methylene 
chloride/water sodium bicarbonate with o-az-i.dinober.zoyl 
chloride and subsequently with di-t-butyl dicarbonate and 
sodium carbonate to give N- [ p- (N- ( t-butoxycarbonyi } - 
amidino] ben zoyl]-s-alanine benzyl ester, m.p. 127-129 e C. 

b) N-[p-(N- (t-tutoxycartonyl ) amid i no J benzoyl ; - f - 
alanine, MS: 336 (21, M-H), is obtained therefrom by 
catalytic Hydrogenation . 

c) N-(t-butoxycarbonyl)aspartic acid 4-benzyl ester is 
coupled with 2-f4-aethoxyphenyl)ethyla..iine to t-butyj- 
C (S)-2-( (benzyloxy)carbonyl)-l-( { p-me thoxyphene t hy I ) - 
carbamoyl] ethyl Jcarbamate, m.p. 103-104 # c. 

d) From this in trif laoroacetic acid is obtained the 
trifluoroacetate of 3- [ (p-methoxyphenethyl ) carbamoyl ; 
alanine benzyl ester. 

e» The latter is coupled with the product described in 
b) to give the starting ester, m.p. 150*C ;dec.) . 



Analogous iy to Example 6. N- p-a.^idi no- 
be r.-oyl ) - j -a iany 1 l - L-a -asparty i ; -L-leucir.e isoprcpy 1 
ester is obtained as the hydrate (1:1.3), m.p. 2 34°C 
(dec), fror. N- [ 3 - [ ( benzy loxycarbony 1 ] ; N- ( ?- [ N- 
< (benzyloxy jcarbonyl] ami c ino ] be n z oy 1 j-i-alanyl ]-L- 
alany 1 } -L-Ieucine isopropyl ester. 

The starting ester can be obtcirjed in the fol- 
lowing way: 

a) ti- ( t-butoxycarbonyl J -L-leuci:ie is converted intn 
N- ( t-butoxycarbcnyi )-: -leucine isopropyl ester, 
[ 0 ; : - ~3 3° ( MeOH , c - C.5J, using dicyc lohexyicarbo- 
diinide, p- toluenesulphoni^ acid and isoprooancj. in 
pyridine . 

b) The trif luoroace Late of L-leucine isopropyl ester -s 
obtained therefron in trif luoroacetic acid. 

c) Thi.-s is coupled with N- ( t-butoxycarbony 1 ) -L-aspar,tic 
acid 4 -benzyl ester to give N- [ 3- [ { benzyloxy i carbonyl } - 
N- i t-butoxycarbonyl > -L-alany 1 ] -L- leucine isopropyl ester . 
MS: 479 (25, M-H ) . 

d) After cleavage of the t-butoxycarbony! protecting 
group and coupling with N- { t-butoxycarbor.y 1 ) -i -alanine , 
N- [ 3- [ ( benzyloxy ) carbonyl } -H- [ N- (t-butoxycarbonyl ) - 
alany 1 J -L-alanyl ] -L-leucine isopropyl estar, 
in. p. 103-104 # C, is obtained therefrom. 

e) This is freed of the t-butoxycarnonyl protecting 
group in trif luoroacetic acid and then converted into the 
starting ester in methylene chloride /water/ sodium bicar- 
bonate with p-anidinobenzoyl chloride and subsequently 
using benzyl chlorof ornate , in. p. 176-177*C. 

Analogously to Example 8, ti-[ [ (R) -1- ip-amidino- 
benzoyl) -3-pyrrolidinyl Icarbouyl ] -5-altnine is obtained 
as th<- hydrate (4:3), a. p. >250»C. - -4.13* (IN HCl, 

c - 0.46%), from N- I t I P ) - 1~ t P~ C ?, ~ t ( benzy 1 r»xy > carbonyl ) - 
anidino] benzoyl ] -3-pyrrolidinyl ) carbonyl : - i -alanine 
benzyl ester. 

The starting ester can be preparer 4 ir. the fol- 
lowing manner: 



a ) { 3 ) - 1 - I [ ? ) -r.e: hy ibenz yl ] - 3-pyr r ol idir.cr.e::.ar.c , 
di-t-hutyl dic-arbcnate and ?d/C in ethar.o*. are stirred 
under hydrogen for 2 0 hours. t-B-tyl t R \ - 2 - * hyir =: >v - 
.T.ethyi ) - i-pyrrolidi.iocarboxylate, m . p . 5 5 ° C , 

5 = -19.5° (methanol, c = 1.0} , is obtained. 

b) Fro- this, ( R ) - 1 - ( t-butoxy car bony! ) - 3 -pyrrol id inc- 
carboxylic acid, zi.p. 135- 138 °C, [o]- - -15° (MeCH, 
c » 1.0), is obtained usirx* pyndiniun dichrcma t e in DfS . 

c) This is coupled with r -alanine benzyl ester to give 
10 N- [ [ ' R ) - 1 - ( t-butoxycarbony.l ) - 3-pyr roi idir.yl icarbonyl 

aicinint ber.zy. 1 ester, zi.p. 83-84°C, [ o ] : » -3.4* { MeCH , 
c - 1.0) . 

d) The trifluoroacetate of N- I [ ( F J - 3 -pyrrol idir.yl ] - 
carb-ryl ] -3 -alanine benzyl ester Lz obtained there fr-T. ir. 

15 trif luoroacetic acid. 

e) This is reacted in methylene chloride /vater/sociur. 
bicarbonate with p-aj.idinobenzoyl chlorine and subse- 
quently w-th benzyl chioroformate to give the starting 
ester, - -2.2* (MeOH, c - 0.5). 

20 Example 20 

Analogously to Example 16, N- [ N- ( p-anidin^- 
benzoyl ) -2 -methyl -i-aianyl ) -L- n -as part amide '2:1 
ep.iners), in. p. 280*C, is rbtamed from benzyl i S - - 
3-[ [0/L-N-[p-[N- ; ( ben:y ioxy ) carbor.y 1 ] aaidino ] ber.-o;. 1 j- 
25 2 -methyl -5 -a 1 any 1 ] aj^ino ] succinamate . 

The starting ester can be prepared as follows: 

a) Benzyl (S ) -3- ( 1-t-butoxyf ortramido) succinamate is 
deprot*»cted using trif luoroacetic acid and then coutsled 
with ( t-butoxycarbonyi ) - I -me thy 1- ,3 -alanine . t-3utyl 

30 [ (RSJ-2-; [ (S)-2-[ (benzyloxyjcarbonyl)-l-carbamoyiethyi> 

carbanoyl ] propyl J carbamate, a. p. 135-136*C, is obtained. 

b) Alter cleavage* of the t-butoxycarfccmyl protecting 
grouo in trif luoroacetic acid, the product is coupled in 
metnylene chloride/wat«r/sodi un bicarbonate with 

35 p-aixidinobenzoyl chloride and finally reacted with benzyl 

chlorof ornate to give the starting ester {2:1 epiaersi , 
in. p. 178.5- 79.5 # C. 

Example 21 

54 3 r.g of N- { N- [ p- { N- ( t-bu'eoxycaroonyi ) air.idir.c * - 



it-ri^T- * — 
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3 henv:]aceryi]-f-a:ar.%::-r-aiar.ir.e benzyl es:,: ar* 
allowed to stand in 11 nl of formic ac^d for 18 hours. 
After addition of 12" -.a of Pd/:. --he fixture is at:.rrej 
under hydrogen fcr 4 hours. The catalyst is filtered oli 
5 and the filtrate is evaporated. The residue is dissolved 

in water and the solution is evaporated again. T.:e 
residue is suspended in water and adjusted to pH 8 uai.r.c 
ammonia, then filtered with suction and dried. 29C mg cf 
N- l S- J > p-asidinepheny 1 ) acetyl J -J-ftlany 1 ] - - -alanine a.-e 
10 obtained as the hydrate (1:1), m.p. 2So'C (dec). 

The starting material, m.p. 262«C (dec.;, -s 
obtained by reaction cf N- ( --alar.yl ) --alanine benzyl 
ester in DMF / * riethyiar.ine with p-axidinopher.y lacety. 
chioriue and subsequent reaction with di-t-butyl d.car- 
15 bonate. 

Fy^^ple 22 

535 mg of rac-H-l [ 1- [ p- ^ N- { t-butoxycarbcr.y : - 
arflidino:?h e nyiacetyl]-3-piperidinyi;carbcnyly-5-alanine 
benzyl ester are allowed to stand in 11 mi of formic acid 
20 for 19 hours. The solvent is evaporated, and the residue 

is evaporated with water and recry stall ised froir. aceto- 
nitrile. 34 0 rr.g of rac-H- [[[ 1- ( p-aaidlnophenyi I acetyl } - 
3-piperidinyi]carbonyl}-3-alanine benzyl ester f create 
(1:1), m.D.. 97-98°C, are obtained. 
25 The starting ester, MS: 551 (9, M-H). is obtained 

by coupling rac-N- [ ( 3-piperidiny 1 ) carbony 1 : -3-aianine 
benzyl ester in DHF/triethylamine with p-a--.idihopher.yl- 
acetyl chloride and subsequent reaction with di-t-butyi 
dicarbonate . 
30 Example 2 3 

535 mg cf rac-N- ( f 1- ( p-[N- ( t-butoxycarbeny 1 ) - 
amidinoJphenylac«cyl]-3-piporidinyi:carior.yl]-5-aiar.ine 
benzyl ester are allowed to stand in 11 ml of forrr.ic acid 
for 19 houra, and the mixture is treated with 134 rr.g cf 
35 Pd/C and stirred under hydrogen for 4 hours. The solution 

is filtered and evaporated, the residue is dissolveu in 
water and the solution is evaporated again. The product 
is stirred in acetcnitrile , filtered with suction and 
dried. 272 mg of rac-H- [ t I- 1 t p-amidir.ocheny 1 1 acetyl } - 
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i.piperidinyHcarbor.yll-d^l^.ne, MS: JV. 141. ....... *:* 
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* J zi-s S'-bi.lt-bu--oxyc.rbonyU«id-nc. 

,l«i„. b.n,yl es«: are allowec to ^nd . 22 5 

for 2 1 hours. After add-w.o.. o. 

dissolved in water and the so-u .action 

3-pher.yl-~-alani.ne, ».p- 2-6 C ' dec ">' « 0 , lous: 

The starting ester can be prepared -° 
a| ^^utoxycarbonyl^-aianine » ^f^^J^ 
.. n - [lb .„.,l- : y,c« : J, .-L -a ^ ^rb-ony.-.-^- 
^U^bor^^Lanyn-aWn-a-pheny.-Wlanine 

group, the product is ^^^^l ~" 

t^--^^"*"^™':*-*^^ !Li,e solvate, 
to give the starting es-e-, l.l et. y 

m.o. 100«C (dec.) . 

fyample 25 ^ 
,3a oJ 3-t(ben=yloxy)carbonyl]-N-[5-tp-..<- 

'""v. <m.~. -«» •-«-»• "« « ° : 

* N-rs-fp-amidinobenramidoJvaleryll-L-o-asoa.^- 

w ; . „ ag . hc hydrate (1:1), *-P- I**" 166 c * 
are obtained as .he ny i 5 -129.S*C can be 

The starting ester, ».p. 127.5 

prepared as follows: 



s - [ 3- 1 (ber.zyicxy-.carbor.yi: 



mmmmmmmmmsmm 
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.w 0 - v '- '-L-.-aspartate is cor.- 

• -k- l ;- t --butoxycarbor. J -. J- 

verted -.--o ^ fc , ester, MS: ^3 * u * * 

.sine ^ycLchexylcarboc, P 

is c=utyl a-=° hoi - ' V .- :. bu -.oxye.=».or.yl 9=o«P - 



„ £ - '.-bu.waj 

b) Af-er c.ea d . is couclec wi.h 5 l- 

tsi fl y oroacetic acid, the p. - ^ ^ {{ ^zylo^^ 

carbor.yil-N-15 I- 

«,obu-.yl es--er, ■»•?• 64-66 , C. ., uorolic . tle oc =d a,c 

th.n reacted m n-thy.-n- c ^ sut)Sec , jen ,.v 

bonate wi,b p-*»ic,noben--oyl ch ^ ^ 

w--!» benzyl chloroform -o 9-v. 

562 mq of ber.zy. t => I - l " . v i , a.TjLr.o 1 -^.-oxc- 

acetic acid s.-r ; e and th . residue .» 

iilt , r ed solution ^ uaUt , aeth „o. i nde^c. 
evaporated successively --«»".* ' g . n .. th . Bol 
Th . residue is ^"^J. Jl h suction. 289 of 

a^onia. stirred and " 1 , -3-methyI--'-ala--.yi ] ^r.o ] - 

(S) . 9 . ltB I.- i .-(p-a^d l nobe«oyl 1 J * >d a3 ,,. e 

l-o«-l-pyrrolidir.obutV- - c ^d 

— r " - - — - - 

in g way: -butoxy formaaido ) --,-oxc- 

a) Benzyl l->» * tect ed using trifluoroacetic 
p y rr olidinobutyr.te i d p ot « ^^.i, 
acid and coupled with (RS, > . bu .„ y£orM „id o! - 

c've benzyl IS) S- 1 (RS ) , 0 4-105'C. 
acid to <3-ve " idinobutyrate , =>-P- - u * 

butyranido^^-oxo-l-pyrrolxdxnob y 

b b) rr o» this, the -'--V^V.^oxycarbonyl crou 
, i8 obtained after cl-^J- - wi , h ,-a.idino 

in trifluoroacet-c -c.o . yUh benzyl ch.crc 
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An.loqou.ly to Ex«pla 8. 'V""!''" • -Vd".?--- 

hvdrate (3.11 -.p. 291'= < dec - : ' " oa . J " /. V "V- . 
[" ( b.n2ylo J .y|c«rbonyli«idino]b.n l oyll-4-^» n V-:- -- 

.-alanine benzyl ester. „o-i 8 0«C. -ran bs 

The starting ester, m.p. 119-180 C. 

orepared as follows: 

a, N - 1 t -butoxyc«rbonyl I -*-•!•«««.. « =o-P-ed 
DL-3—inobutyric acid benzyl ester to 5 - 



a, s-lt-butoxyc.rbonyl|-»--l«nin- is coup-ed 

10 D L-3-a*inobutyri= acid benzyl ester to S .ve 

( t-buto* y =arbonyl>-*-alanyi,-3-»ethyl- 3 -alanxne ber.-y- 

ester, m.p. 70-72'C. 

i. ■> -.o-hv' -s-alanina benzy- «- e - 

. *. : — r . 



b J ui--" - ; -> -* j - > - . . 

to qive Che starting ester. 

sample 28 

»„ I oyi,- ) -. l .™u-L — p.«,i.-^-..« ~ s :*:^-:,;: 

prepared as follows: 

L Benzyl N-tt-butoxycarbonyD-L-a-asparta.c scoup.ec 
a) Ben-y (ber.ryloxy )car- 

with L-serine ethyl este* to g 0 *w v * 
bony 1 J ( t-butoxycarbonyl , -L-.lany 1 J-L-ser.ne e...y- 

30 ;r er ;,"«\V:a"; c e' .« ^^=.^1 

ploduet i, coupled with H-Ct-butoxycarbonyl.-^la-ne o 

'-alanyH-L-.lanyll-I-erine ethyl ester. ..p. -32 -3 
c) This is deprotected in trif luoroacetic .c-c and e 
p oduct is subsequently reacted in »ethy enech lo de 
w.ter/sodi, 3 bicarbonate with p-a^d.noben-.oy c ..-o ..-e 
and finally with benzyl chlorof or»ate to c.ve the s-a.. 
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ing ester. 



- 32 ■■ , ■■■ . 

_ j j ! 1 -J J 
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Analogously to Example 8, M- Dl-»- ( p-«icin°- 
ben = oyH-2-ph.nyl-i-l.r.yl!- 4 -.l.nin. is obtained as the 
nydrate «4.H. -P. H-l"-[P-.3>»-i!^-- 
S oxy)C arbonyl]amidino!b«n = oyl]-2-p!>eny--i — " 

alanine benzyl, ester . 

_ r, m-174*C, is areoaref. 
The starting ester, m.p. 1/3 i/« <-.-»- 

as follows: h „.„, 
a, DL-2-phenyl-i-alanine is reacted wLth di-t-b-y- 
dicarbon.te in t-butanol and sodium hydroxide sclot^.o 
give DL-N-(t-butoxycarbon y l)-2-phenyl-5-alan-..e. 

m.p. 147-149'C. 

b| This is couoled with ^-alanine benzyl ester to civ. 
N- ( DL-S- ( t-butoxycarbonyl ) -2-pheny 1-; -alar.yl ]-3-al«r.ine 
IS benzyl ester, m.p. 115-116'C. " 

c) After cleavage of the protecting group, the p-od.c- 
reacted in methylene chloride/water/sodium bicarbcate 
with p-aaudinobenzoyl chloride and subsequent-y wi-n 
benzyl chloroformate tc give the starting ester. 

p^.mnle 30 

Analogously to Exaaple B. D L-W-[N-<P-a*-<i~°- 
benzoyl,- 3 -«lanyl]-2-»ethyl-3-alanine is obtained : the 

hydrate ,3:1,, -p. >300-C. from N- t N- 1 p- 1»- (*-"-> - 
oxy)carbonyllamidinoJbenzoyl)-fl-al»nylJ-DL-2-methy--=- 

25 alanine benzyl ester. 

The starting ester. ..p. 1S9-160-C. xs obtained 

as follows: . 
a , s -( t-butoxycarbonyl )-fl-alanine is coupled «--» 

[0 L-2-»ethyl-*-.lanine benzyl ester to gxve DI-S-1-- 
30 (t -b U toxycarbonyl,-fl-.lanyl]-2-Bethyl-?-alanine b.r.zy. 

ester, MS: 365 (47, M*H) . 

b) After cleavage of the protecting group, the p.oduc- 
i, reacted in methylene chloride/water /sodiun bicarbonate 
with p-amidinobenzoyl chloride and subsequently with 
3 5 benzyl chlorof ornate to give the starting ester. 

flyupple 31 

Analogously to Example 11, N- ( N-[ [ (H, - 1- ! P - 
a 3 >idinobenzoyl)-3-pyrrolidinyl1carbonyl]-'--o-aspart y -l- 

3-phenyl-L-alanine acetate (2:1) is obtained as the 
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hvdrate (3:2), m.?. 25S'C. from S- r N- r ; , R ; , P - . - 
r ( ben:yioxv]carboayl]ar.idino]bea:oyli- j -pyrro i ic...l.. 
;arbor.vli-3-[(ben = y:cxy)carbor.y:]-L-.Iar.yIJ-3-pher.y.--- 

alanir.e benzyl estL- after evaporating with water ar.c 

5 s- ; r i :g in ethanol . 

The starting ester is obtained as follows: 

a) ( R,-i-(t-butoxycarbonyl)-3-pyrrolidinocarbo X y-ic 
ac'd is coupled with N- [ 3- { ( benry loxy ) carbony 1 ) --- 
.l.nyl]-3-ph«nyl-L-al.ni M benzyl ester to give N-[S- 

,0 [[( R,-l- t t-butoxycarbonyi)-3- Py rrolidinyl]carbon y -3- 

l (benzyloxy)carbonyl]-L-alanyn-3- P henyi-L-aian^ne ber.zy. 

ester, a. p. 84-B5*C 

b) After removal of the t-butoxycarbonyl group in 
^i-uoroacetic acid, the product is reacted in methylene 

15 chloride/water/sodium bicarbonate with c-ar-.idinobenzoy . 

chloride and subsequently with benzyl chloroform --o 
give the starting ester, m.p. 144-145'C 

r<«mple 32 

Anaiogouslv to Example 7, DL-N- [N- (p-amidino- 
20 b .n2oyl)-^al.nyl3-2-ph«nyl-fl-.lanin. is obtained as w« 

hydrate (1:1). m.p. 243-245'C, f ron «-[N-lp-lN-[ (b.nzy.- 
oxy)carbonyl]an,idino]ben2oyl]-5-alanyi]-DL-2-pheny,-,- 

alanine benzyl ester. 

The starting ester can be obtained as follows: 
25 a > N -( t-butoxycarbonyl )-2-phenyW-alanine is heated to 

reflux in acetone with benzyl bromide and pot«..xu» 
carbonate for 17 hours. DL-N-< t-butoxycarbonyl) ^-phenyl- 
alanine benzyl ester, m.p. 58-59-C, is obtained. 
bJ After cleavage of the t-butoxycarbonyl group, the 
30 product is coupled with N- (t-butoxycarbonyl ) -5-alanine 

to give DL-H-[W-(t-butoxycarbonyl»-i-alanyl]-2-phenyl-5- 
alanine benzyl ester, m.p. 84 .5-86»C 

c) This is converted into the trif luoroacetate of the 
- ( *-alanyl)-2-ph C nvl-/9-alanine benzyl ester in trifiuoro- 

35 acetic acid. 

d) The latter is reacted in methylene chlonde/wa.e. /- 
sodium bicarbonate with p-amidinobenzoyl chloride and 
subsequently with benzyl chlorofomate to give the 
starting ester, m.p. 165-166°C. 
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Analogously to Ex^ple U. p-[ 2-UH-tS- !?- 
^idinober.icyl.-.-alanyn-L-o-aspartyii^no^thy^-oer.-.c.c 

ac = d is obtained as the hydrate (3:7;. «.p. 194-.96C 
, methanol /water,, fro™ benzyl p- t 2-I [3-t (b-nryloxy ,c«r- 
bony 1 ] - a- [ S- 1 p - [ N - [ I b«nsy loxy ) carbony 1 ] uldino 1 -ber.zcy - ] - 
3 -alanvi]-L-alanyl]amino]ethyl)benzoate. 

* The starting ester, m.p. 162-)63»C. can be 

prepared as follows: 

i0 a, p-(2-chloroethyl) benzoyl chloride is converted in.o 
ben,yl P -,2-chloroethyl,benzoate, MS: 274 (8, K, , using 
ben-y 1 alcohol and pyridine in methylene chloride, 
b) Benzyl p- ( 2-azidoethyl, benzoate . MS: 281 (2, H, is 
obtained therefrom using sodium azide in DMSO. 

, 5 c) This is reacted in pyridine with triphenylphosphme 

and subsequently with cone, a^ronia to give benzyl P -(2- 
aminoethyl)-benzoa<:e, MS: 226 (16, M-CH 2 MH) . 

d, Benzyl p- ( 2- ( [ 3-[ (benzyloxy , carbonyl ] -N- , t-but=xy- 
carbonvl)-L-alanyl)amino)-ethyl]benzoate. m.p. 99--0C C, 

20 is obtained therefrom by coupling with benzyl N-(t- 

butoxycarbonyl)-L-o-aspartate. 

e, This is deprotected in fnfluoroacetic acid and 
coupled with N-'.t-butoxycarbonyD-J-alanine to give p-[2- 
l t 3- t (benzyloxy, -carbonyl , -N- t»- ( t-butoxycarbony 1 , -S- 

25 alanyl]-L-alanylJa«ino]-ethyl]benzo«te, m.p. 138-139 c 

f, After cleavage of the t-butoxycarbony 1 group ^ 
trifluoroacetic acid, the product is reacted in methylene 
chloiide/w.ter/sodxum bicarbonate with p-amidmobenzoy. 
chloride and subsequently with benzyl chlorof onnate to 

30 give the starting ester. 

E^omnle 34 

Analogously to Example 7. lDL-H-[N-(p-amidino- 
benzoyl)-fl-alanyl-3-phenyl-5-alenine is obtained as the 

hydrate t 3,l»..m.p. 22°'C 'dec... from DL-N- [»- 1 P".»- 
35 [ (b e „zyloxv)carbon y l)amidinoJbenzoyl)-fl-alanyi:-3-ph e nyl- 

3-alanine benzyl ester. 

The starting ester, m.p. 20e«C, is obtained as 



follows 



a ) !l- ( t-butoxycarbony 1 ) -3-alanine 



is reacted with 
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CL- 3 -phenyl - :3 -al ar.-r.e benzyl ester to g_ve . !• " - ~ 

butoxycarbor.yi )- j-alanyi ] -3-pheny l-r-alanir.e benzyl 
ester, m.p. 124.5-125'C. 

b) The trif lucroacetate of DL-N- ( 5 -alany 1 ) - 3 -phony 1- r - 
5 alanine benzyl ester is obtained therefrom in trifluoro- 

acetic arid . 

c) This is reacted in methylene chlor ide/wa ter / soci-j- 
bicarbonate with p-as.idir.obenzoy 1 chloride and subse- 
quently with benzyl chiorof ormate to give the starting 

iO escer. 

Example 35 

Analogously to Example 11, ( p- ( 2- [ [N- [ N- ( p- 
amidinoben:oyl) ---alanyl ] -L-a-aspartyl ) -amino Jethyl ]- 
phenoxy] acetic acid is obtained as the hydrate (2:7), 

15 m.p. 210-2U°C, from benzyl ( S ) -3- [ [N- { p- r N- [( ber.sy loxy ■ - 

carbony 1 ] amidino ] benzoyl ] -5-alany 1 1 amino J -M- [ p- [ [ (benzyl- 
oxy > carbonyl ] methoxy ] phenethyl ] succinamate . 

The starting ester, m.p. 172-174°C, can be 
prepared as follows: 

20 a) t-3utyi [ 2- { 4 -hydroxyphenyl ) ethyl ]carbamate, benzyl 

bromoacetate and potassium carbonate are headed in 
acetone. t-Butyl [p- t [ (benzyloxy ) carbony 1 } -methoxy ; - 
phenethyl]carbanate, MS: 385 (0.5, M) , is obtained. 

b) After cleavage of the t-butoxycarbonyl protecting 
' 25 group, the product is coupled with N- ( t-butoxycarbonyl ) - 

aspartic acid-4-benzyl ester to give benzyl (S)-S-;?- 
[ [ (benzyloxy ) carbony 1 Jmethoxy Jphenethyi ] -3- [ 1-t-butoxy- 
f ormamido] auccinajnate, m.p. 178 . S-1B0. 5*C. 

c) This is deprotected in trif luoroacet ic acid and 
30 coupled with N- ( t-butoxycarbonyl ) -5-alanine to give 

t-butyl [2-[( (S) -2- [(benzyloxy ) carbony! ]-l- [[?-[[ (benzyl- 
oxy ) carbonyl 1 methoxy ]-phenethyl ] carbamoyl ] ethyl ] - 
carbamoyl] ethyl] carbamate, m.p. 12?-124*C. 

d) After cleavage of the t-butoxycarbonyl protecting 
35 group, the product is reacted in methylene chloride/- 

-ra ter /sodium bicarbonate with p-amidinobenzoyl chloride 
and subsequently with ber.zyl chioraf ormate to give the 
starting ester. 



a) A solution of 280 ng of 1 -[:;-< ?-cyar.ober.:cy 1 . -i- 
a!anyi]-4-piperidinoacetic acid and 1 ml of r r i i la-ii.c 
in 15 ml of pyridine is saturated with hydrogen sulphice. 
After 36 hours, the solution is evaporated and the 
residue is suspended in ethyl acetate 'water . Filtration 
and drying of the insoluble material gives 255 r.c of 1 - 
[N-(p-(thiocarbamoyl I benzoyl ] - 3 -alany 1 ] -4 -piper idino- 
acetic acid. 

b) A solution of 150 mg of the precursor in 15 ml of 
acetone is heated to boiling temperature with 1 t.1 cf 
methyl iodide for 2 hours. After cooling the solution to 
room temperature, 130 mg of 1- [ N- [ ?- [ 1- { me thy 1 thio ■ - 
formimidoyl ; benzoyl ]-f-alanyi] -4 -piper idinoacetic acid 

hydroiodide (1:1), m.p. 206-207'C, precipitate. 
C) :oo mg of l-rH-tp-rl-tmethy:thio)forir.i.T.idoyi: ; - 
benzoyl}-3-alanyl)-4-piperidinoacetic acid and 30 ng 
ammonium acetate in 10 ml of methanol are kept at boiling 
temperature for 3 hours. After cooling to room tempera- 
ture, the solution is filtered, concentrated and treated 
with diethyl ether. The precipitated oil is chromato- 
graphed on silica gel R? 18 using water /methane! (10:1) 
after decanting of the solvent. 24 mg of 1- [ W- ( p-amidino- 
benzoyl)-3-alar.yl]-4-piperidinoacetic acid hydroiodide 
;10:15, m.p. 206*C, are obtained. 

The starting nitriie can be obtained as follows: 
ai 4.96 g of 4-cyanobenzoyl chloride and 2.67 g of 
^-alanine are stirred at room temperature for 4 hours in 
4 50 ml of sodium bicarbonate solution (2%) and the mixture 
is acidified using concentrated sulphuric acid (pH 6). The 
solution is evaporated and extracted using ethyl acetate. 
Drying and evaporation of the organic phase gives a residue 
which, with diisopropyl ether, leads to 4.69 g of N-(p- 
cyanob«n2oyl)-5-alanine. n.p. 1S5-157*C. 

b) Coupling of 635 mg of N- ( p-cyanobenzoy 1 ) -5-alar.ine 
with 540 mg of 4-piper idinoacetic acid gives, after 
chromatography on silica gel RP 18 using THF/water 
(65: 15) 300 mg of 1 - [ N- ( p-cyanobenzoy 1 ) -5-alar.y 1 1 -4 - 
piperidinoacetic acid, MS: 344 (M*HJ . 
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-butvl 4-[N- (?-ar.idi .obenzcy 1 - f- 



4 30 niq cf * 

alanvl 1 -pipe rat ir.oacet ate are stirred in i5 c- 
•nethvlene chloride and 15 ail of t r if luoroacet ic acid. Tne 
solution is evaporated, the residue is suspended ir. $ 
o* ethar.oi and the undissolved material ls filtered off. 
-he titrate is treated vith ethyl acetate ar.c the 
— e-<pitate is filtered with suction and dried. Chrorr.ato- 
g-.ohy of the crude product on silica eel RP IS u.mg 
water leads to 3B mg of 4-[M- (p-asidinober.zoy. ) -r- 
aianyl]-l-piperazinoace t ic acid trif luoroacetate (5:3), 

m.o. 157-.?8°C. _ 

The starting material can be prepared as _o-.ovs: 
a) :.23cof N-benzyloxycarbonyi-5-alanine are couplec 
,5 with 2.58 g of piperazine. The evaporation rescue ^s 

suspended in 7KF, the undissolved material is filterec 
of and the filtrate is evaporated. Chromatography of the 
residue on silica gel RP 18 using water /methanol (2-5%) ^ 
gives 2.51 g of benzyl [ 2 - ( 4 -piperaz iny Icarbony 1 ) ethy . ) - 
carbamate, KS : 291 (M*»)- 

bj 600 mg of the precursor, 0.3 ml of t-buty. brco- 
acetate and 2; mg of tetrabutylaasioniuo hydrogen sulphate 
are dissolved in 10 ml of toluene and stirred with 10 ml 
of 50 % strength sodium hydroxide solution for 1 hour. 
The organic phase is washed with water and evaporated. 
Chromatography of the residue on silica gel using et.y. 
acecate/methanol (9:1) gives 480 mg of t-butyl 4-[M- 
[( ben2yloxy)carbonylj-a-alanyl]-l-pipera*inoacetate, 

MS: 406 ( M*H ) * . ^ . 

30 c) The precursor is hydrogenated in ethanol .or - -iour 

in the presence of 200 mg of Pd/C. The catalyst ^s 
filtered off and the filtrate is evaporated. 290 mg of 
t-butyl 4-<l-alanyl-i-pi?erazinoacetate, MS: 271 (K*), are 
obtained. 

d) The precursor and 34 1 mg of p-amidincbenzoy- 
chloride are stirred in 20 ml of methylene chloride and 
10 ml of saturated sodium bicarbonate. The organic phase 
is separated off and evaporated, and the residue ,s 
pns P end-d in ethyl acetate. Filtration with suction and 



iry^r.g of the crystals gives -i CO rr.c of t-butyl 4-:;:- ;p- 
a^nidir.cben2oyI J - d- aiar.y 1 ] - 1 -pipera z inoacetate , MS: .19 
( M-H ) " . 

Example 38 

Analogously to Example 37, 1 . 6 g of N- [ U- [ N- £ p- 
anidinobenzoyi ) -i-alanyl ]-3- ( t-butcxy car bony 1 ) -L-alar.ylj- 
L-valine t-butyl ester are deprotected . The crude product 
is chroma tog rap hed on silica gel RP 18 using water/THF 
(95:5). 867 mg of N- [ N- [ N- ( p-amidinobenzoyi ) -^-alany 1 ] - 
L-o-aspartyl ]-L-valine trif luorcacetate , cup. 162- 162 °C, 
are obtained. 

The starting ester can be prepared as fellows: 

a) t-3utyl N-benzv loxy car bony i-L-Q -aspartate and 
L-valine t-butyl ester hydrochloride are coupled to give 
N - ( N - [ (benzyloxy jcarbonyl J-3-( t-butoxycarbonyl) -L- 
alanyl )-L-valine t-bu. yl ester, m.p. 75°C (d). 

b) This is deprotected analogously to Example 37c. 
N- ( 3-t-butoxycarbonyl ) -L-alanyl ] -L-valine t-butyl ester, 
m.p. 71*C, is obtained. 

c) 2.8 g of the precursor are coupled with 1.78 g of 
N-[ (benzyloxy ) carbonyl ] -a-alanine and. the crude product 
is chromatographed on silica gel using ethyl acetate. 
2.24 g of N-[N-[H-[ ( benzyloxy J carbonyl ] -^-alanyl } -3- ( t- 
bvtcxycarbonyl) -L-alanyl] -L-valine t-butyl ester, m.p. 
126 °C are obtained. 

d) Deprotection of 2.2 g of the precursor analogously 
to Example 37c) leads to 1.61 g of N- [JJ-f-alanyl-3- ( t- 
butoxycartonyl) -L-alanyl] -L-valine t-butyl ester. 

e) Reaction of 1 g of p-amidinobenzoy 1 chloride with 

1.61 g of the precursor according to procedure 37d gives 

1.62 g of starting ester. 

Exajnple 39 

Analogously to Example 37, 1 . 4 g of N-fN-(N-(p- 
amidinobenioy 1 J -5-alany 1 ] -3- ( t-butoxycarbonyl ) -L-alanyl ; ■ 
3- (p-t-butoxyphenyl) -L-alanine t-butyl ester are depro- 
tected. The product is suspended in ethanol , insoluble 
material is filtered off and the filtrate is treated with 
ether. Filtration with suction and washing of the preci- 
pitate with 20 ini of isopropanoi /et hanol (1:1) gives 
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SOI mp of N-|N-|N"-(p-amidinobon7xiyl)-l>-aUnyl j-L-ii-.*.spartyl|-.>-< p- 
hvdroxyphcnyl)-L-alanine trifluoroacetatc (2:5), m.p. 202-204 = C. 

The starting ester can be prepared as follows: 
a) N-((9H-f!uoren- t '-ylox\Oc.zrbonyll-3-(t-butoxycarbonyl)-L-alarinL' and 3- 
5 (p-t-butoxyphenyl)-L-alanine t-butyl ester are coupled to give N-lN-t^M- 

H uoren-9-yloxy)carbonyll-3-(t-butoxycarbonyl)-L-alany!]-3-(p-l-buto\y phenyl )- 
L-alanine i-butyl esier and 5 ml of piperidine and tho reaction solution is 
evaporated. The re-idue is suspended in methanol and insoluble material is 
filtered off. The filtrate is evaporated and chromatographed on silica gel using 
10 ethyl acetate. 2 g of 3-(t-butoxyphenyI)-N-[3-(p-t-buto\y-carbonyl)-I. -alanyll-L- 
alanine t-butyl ester are obtained. 

c) The precursor is coupled with 0.96 g of N-benzyloxycarbonyl-ii-alanine 
and the crude product is chromatographed on silica gel using ethyl acetate. 
2.23 g of N-[N-[N*-[(K»nzyloxy)carbonyli-B-alanyl]-3-(t-butoxycarbonylj-l.- 

15 alanyl|-3-(p-t-buto\yplienyl)-L-alar.inu t-but, 1 ester, MS: fvO (M*I {** . are 
obtained. 

d) Deprotcction of 2.1 g o;' the precursor as in Example 37c; gives l.bT g of 
N-lN-6-alanyll-3-(t-butoxycarbonyI)-L-alanyll-3-(pvt-buloxy phenyl )-L-alanine t- 
butyi ester, MS: 536 (M+H) + . 

20 e> Coupling of 1.5 g o:' the precursor with C 6 g of ;>amidinobenzoyl 
chloride as in Example 37d) gives 1.6 g of starting ester, MS: 682 (M + H)~. 

Example 40 

Analogously to Example 24 there is obtained N*-|N-tN-t(5-amidino-2- 
pyTidyl)carbonyl]-p-alanyU-L-a-aspartyl]-3-pheny]-l.-aIanine, m.p. 222-223 = C 
25 (dec.) from the corresponding ester. 

The starting ester can be prepared as follows: 

a) N-[>l(Beniyloxy)carbonyl]-N*-[N-(t-butoxycarbonyl)-[J-alanyl|-L-alanyll- 
3-phenyl-L-aIanine benzyl ester is deprotected and coupled with 5- cyan o- 2 - 
pyridinecarboxylic acid to give N*-(3-((benzyloxy)carbonyll-N-[N"-[(5>-c\ ano-2- 

30 pyTidylicarbonyl}-(^-alanyl1-L-alanyl]-3-phenyl-L-alanine benzyl ester, m.p. 157- 
158°C. 

b) The precursor is converted as in Example 36a 1 into N-l3-l(benv:ylo\y)- 
carbonyl]-N-(N-[(5-(miocarbamoyl)-2-pyridyl]carbcnyll-p-alanyl)-L-alary!]-3- 
phcnyl-L-alanine benzyl ester, m.p. 131-1 32"C. 



c) The precursor is converted as in lixamplo 36b) and c) into N-[> 
Uben*vloxv>carbnnyU-NM^^ 

carbonyl!-fV-alanyl]-L-alanylj-3-phenyl.L-alanine benzvl ester, MS: 77* 
(11,M+H). 

Example A 

A compound of the formula I can be used in a manner known per sc 
an active compound for the production of tablets of the following 
composition: 



tablet 
2 0C r.c 

Active compound . . ^ 

inicrocrystalline -cellulose ^ ^ 

cornflour 25 ^ 

talc 2C — 

hydroxyoropylmethylceiluiose 
J 4 2 5 mc 

flyamole B 

A compound of the formula I can be used in a 
manner lenovn per se as an active compound for the produc- 
tion of capsules of the following composition: 



Active compound 
cornflour 
lactose 
talc 

magnesium stearate 220.0 rr.c 




Patent Cairns 



j. Acetic acid derivative of the formula 

H 2 N(N"H>C-X-V<:0-Z-CM(Q 1 )COOQ 2 <1> 

5 

in which 

is hydrogen, methyl or phenyl, 
Q- is liycirogen, phenyl-lower alkyl or low»_r alkyl which can bo cleaved 
under physioK .;ical conditions, 
10 X is 1,4-phenvler.e, 1.4-piperidinyl*.ne bound via the C atom in the 
4-position to the group Y, or 2_~- or 3,6-pyridylene 
Y is a group of the formula 

-(CH 2 )o-rCONHCH(Q 3 )'CH2)l-3- <y1) 
-CONHCH^CHfCV)- (Y2) 

15 -(CIl2)2NHCOCH:- (V 3 ) 

-NHCCKCIHV}- (y4) 



20 




or 



S O 3 is hydrogen, metnyl, n.ienU. -CCX'.i. 

COOH or ^ONH(CH2>2-C° 0 - lower alk ' 1 

-N'HCHiK')- or -NHCHICUN ) 

10 R l is hydrogen, methv.. pher.v. or -COO-lower ^ ^ 
R 2 u ,hc radical of an a-aminocarboxyhc acd bound v,a th ». g 
„ ~ter or amide thereof, or a group of the formula -NHCH 2 Crf 2 A.. 
.CO. R ts an optionaUy or dMower-aiVylatcd carbamovi grou r or a 

t5 pvrrolidinoyl or piperidinoyl group. 

P - Ar is phenyl or phenyl which is subs owe r alKvl. 

20 JCTl -Wales and phys.oiogicaUy utiUsabie thereof. 

^ xt ?4-phenv»ene or LVpiperidinvlene bound via the C a-.om in the 4- 

25 position to the group Y a , 

Y a is a group of the formula j - M 

-(CH2)0-l-C ON " HCH(QaKCH2h - 2 " (Y 3) 
-(CH 2 )2N'H COCH 2- (Y 4> 
-NHCO(CH2)3- 



30 or 




(Y="> 



35 



Q* is hydrogen or phenyl. 
rH I* hydrof en or -CO-R 22 , 



K 22 is t he radical ot" an a-aminocarboxylic acid bound via the amino v;rot:p 
or of an ester or amide thereof, and 

Q-l is hydrogen or lower alkyl which can be cleaved under physiological 
conditions, 

5 and hvdrates or solvates and physiologically utilisable salts thereot. 

3. Compounds according to Claim 1, in which X, Z, Q 1 and Q 2 have the 
meaning indicated in Claim 1 and Y is a group of the formula Y*, in particular 
one of the formula 

-CONTKCHob-- 

10 -CH2CON'H(CH2>2". 

-CONHCH(C 6 H5)CH2-, 
-CON'HCH(CON'HCH2CH2COJHX:M2-. 

-CONHC H(COOH>CH2- ° ' 

-CONHCH(CH 3 )CH2-- 
15 4. Compounds according to Claim 1, in which X. Y, Q 1 and Q- have the 
meaning indicated in Claim 1 and Z is a group of the formula -Nl ICI 
-N*HCH<CH 3 K -NHCH(C 6 H 5 )-, -NHCH(COOisobutyl)-. -NHCIUCOVal)-, 
-NHCH(COPhe)-, -NHCHCCOTyrK -NHCH(CO-Sor-OC2H 5 K -NHCH1CO- ' 
Leu-O-iso-propyl)-. -N*HCH(CONHCH2CH2"C t HU"OCH3K 
20 -NT4CH(CONHCH 2 CH2-C6H4-COOH)-.-NHCH(CONHCH2CH2-C6^- 
OCH 2 CCXDHK -NHCH(CONH2>- or -N'HCH(pyrrolidinoyl)-. 

5. Compounds according to Claim 2 from the group comprising the 
following: 

N-lN-[4-(p-amidrnobcnzamido)butyryU-L-a-aspartyll-L- valine, 
25 S-[N*-(p-amidinoben2oyl)-fi-alanyl]-S-alanine and in particular 

N-[N*-lN-(p-amidinobenzoyl)-fi-alanyi)-L-a-asparty!]-3-phcnyl-L-alanine. 

6. Compounds according to Claim 2 from the group comprising the 
following: 

^.[ :> j-(N'-(l-amidino^-piperidinylcarbonyl)-e-alanyl]-L-a-aspartyl]-3- 

30 phenyl-L-alanine, 

N-lN-lN-(p-amidinophenylacer>t)-fi-alanyli-L-a-aspartyl]-3-phenyl-L- 

alanine, 

S-[N-(4-(p-amid..iophenylcarbamoyl)butyryl)-L-a-aspartyl]-3-phenyi-L- 
alanine, 

35 N-lN-((p-amidinophenylcarbamoyl)acetyll-L-a-aspart\ll->phcnyi-L- 
alanine. 



rac-N-[l-(p-amidinobonzoyn->pipcridinyUjrbonyU-^alan;nc. 
N-l4-(f>-arnidinobonzamido)butyryll-G-alaninc and 
N-4(DL)-N-(p-amidinobenzoyl)-3-phenyl-fi-alanyl|-fi-alanine. 
7. Compounds according to Claim 1 from the group comprising the 
5 following: 

N-[N-(N-(p-amidinobenzoyl) -b-alanyll-L-o-aspartyll-L-leudnL* isopropyl 

ester, 

N-[N-lN-(p-amidinobenzoyl)-e-alanyl]-L-a-aspartyl]-L-valinc, 
N-lN-[N-(p-amidinobenzoyl)-U-alanyl]-L-a-aspartyl]-Xp- 

10 hvdroxyphcnyl)-L-alanine, 

N-(N-[5-(p-amidinobenzamido)valoryl]-L-a-aspartyl]-3-phenyl-L- 

alanine, 

isobutyt N-[5-(p-amidinobenzamido)valcryll-L-a- aspartate. 
N-[N-[N-(p-amidinobenzoyl)-(?-alanyl]-L-a-aspartyll-L-serine ethyl ester 

15 and 

N-[N-(l(R)-l-(p-amtdinobenzoyl>-3-pyrTolidinyl)carbonyl}-L-a-aspartylJ- ^ 
3-phenyl-L-alanine. 

S. Compounds according to Claim 1 from the group comprising the 
following: 

20 N^--[l(S)-(p-amidiiiobenzamido)ethylencldicarbonylldi-S-alanine. 
2-N-(p-amidinobenzoyl)-4-N-(2-carboxycthyl)-L-asparagine, 
N-(5-(p-amidinobenzamido)valeryli-G-alanine, 

rac-N-lll-[>(l-amidino^piperidinyl)propionyll-3-piperidinyUcarbonyll- 
G-alanine, 

25 s_[[(S)-i-(p-amidinob«nzoyl)-2-pyrTolidinytlacetyl]-fi-aIanine, 

(S>-3-[[N'-(p-amidinob€nzoyt)-fi-aUn>n}aminc^>((p-methoxyphenethyl)- 

carbamoyllpropionic acid, 

N-[[(R>-l-(p-arnidinobenzoyl)->pyrTolidinyIlcarbonyl]-G-alanine, 

N-(N-(p-amidinobenzoyl)-2-rnethyI-fl-aIanyll-I.-o-aspartamidc ( 

30 N-(N-[(p-amidinophenyl)acetyl J-fi-alanyl ]-G-alanine, 

rac-NMlU^^-amidinophenynacetyllO-piperidinyll-carbonyll-li-alanme 

benzyl ester, 

rac-N4n-l(p-amidinophenyI5acetyU->piporidinyll-carbonyll-e-alaninc. 
X.(S-lN^>(l-ainidmo^pip<;ridinyl)propionyH-G-alanyl|-L-a-aspartyll- 

35 3-phenyl-L-alanine, 



(5>-S-UDL-N-<p-amidinobcn^ 

pvrroUdinobutyric acid. 

DL-N-lN-(p-amidinobenzoyl)-6-alanyll-3-meihyl-fi--.iamnt\ 

N-[DL-N-tp-amidinobenzoyl)-2-phenyl-fi-alanyll-B-alanine, 

S DL-N-lN-Cp-amidinobenzoyl)-fi-alanyl]-2-methyl-fi-alaninc. 

DL-N-lN-(p-amidinobcnzoyI)-fi-alanyl]-2-phenyl-G-alanine, 

p.[24lS-INMp-amidinobcnzoyl)-S-aJanyl]-L-o-a5partyll-am;no]cthyl]- 

bcnzoic acid, 

DL-N-tN-(p-amidinobenzoyl)-fi-alanyl-3-phenyl-B-aIanine. 
10 [p-[2-HN-lNMp-amidinobenzoyl)-fl-alajiyIl-L-o-aspartyUamino] 

ethvllphcnoxv]acetic acid, 

l-[N-(p-amidinobenzoyl)-fi-alanyl]-4-piperidineacetic acid, 

4-[N-(p-amidinoben7oyl>-6-al-«wIJ-l-pipcrazineaceuc acid and 
N .[S.[N-[(5-amidino-2-pyridyl)carbonyl]-P-aUnyl]-L-a-asparty-l]-3- 

15 phenyl-L-alanine. 

9. Acetic acid derive tes of the formula 

X-Y-COZ'-ChKQ 1 KOOQ 2 1 V 

in which X* is phenvl or 4-piperidinyl substituted in the 4-position by an 

optionally protected amidino group, and Y, Z, Q l and have the same 
20 meaning'as in Claim 1, the molecule containing at least one easily cleavable 

ester group or protected amidino group. 

10. Compounds according to one of Claims 1-8 for use as pharmaceutical 
active compounds. 

11. Process for preparation of the compounds according to Claim 1, 

25 characterised in that 

a) at least one protecting group is removed from a compound ot the 

formula 

X-Y-COZ-CH(Q 1 )-CCK>Q 5 D 

in which 

30 Q 1 and Y have the meaning indicated in Claim 1, 

X'is phenyl or 4-piperidinyl which is substituted in the 4-position by an 
optionally protected amidino group, and 
T and Q 5 have the same meaning as Z and Q 2 in Claim 1, 

35 b) the nitrite group is converted into the amidino group in a nitrite of the 
formula 



and, if desired, a compound of the formula I is converted into a 
physiologically tolerable salt, or a salt of a compound of the formula I into the 
free acid or base. 

12 Pharmaceutical preparations, in particular for the treatment or 
prophylaxis of diseases which are caused by the binding of adhesive proteins 
to blood platelets, and also by blood platelet aggregation and cell-cell adhesion, 
containing a compound according to Claim 1 or 2 as the active compound. 
13. Use of a compound according to Claim 1 or 2 for 'V.e production of 
medicaments for the treatment or prophylaxis of diseases which are caused by 
the binding of adhesive proteins to biood platelets, and also by blood platelet 
aggregation and cell-cell adhesion, in particular for the treatment or 
prophylaxis of blood platelet thrombi, thrombosis, cerebral infarct, myocar- 
dial infarct, inflammation or arteriosclerosis, or as anti-tumour apents or as 
agents for the healing of wounds. 



14. Trw* compounds of any one of claims 1-8, whenever prepared by the 
process of claim 11 or by an obvious chemical equivalent thereof. 



, 5 The compound, potion, Presses and u., as hercn^ore 
described, in particular with reference to the Examples. 



